Cf LON 
EAC 
- 2G 


UNNI 


3 1761 11652163 4 


EA-87-027 0 aot 


ae} 
‘* a 1“ 


“Grrr P” 


VOLUME: 109 
Run June 6th, 1989 eT aN 
BEFORE: 


Mi PE RB RY Q.C., Chairman 


Fz. 
; 


E. MARTEL, Member ey 


A. KOVEN, Member 


FOR HEARING UPDATES CALL (TOLL-FREE): 1-800-387-8810 


ASSCZUATES 
REPORTING INC. 


(416) 482-3277 
2300 Yonge St.. Suite 709. Toronto. Canada M4P 1E4 


et Hy 
BA-87-027 cao 


CH] LGN 
ay ital 
- #LG 


VOLUME « 109 
DATE: Junenethe 11989 
BEFORE: 


MUD TEERERY Ove) | Chairman 
E. MARTEL, Member 


A. KOVEN, Member 


FOR HEARING UPDATES CALL (TOLL-FREE): 1-800-387-8810 


WES 
REPORTING INC. 


(416) 482-3277 
2300 Yonge St.. Suite 709. Toronto. Canada M4P 1E4 


1) 


mah) i Hy ih Ne me | 
Ki vo i Nu i AY 


Kh My, NN iy 1) a a 
ee 
t} i ? h \\ 
a i i i We a 


! 
iV iy Hi 


Aa iV AiR i i i i i < 


hi i TEL +) 
i) tr 1 N [ 


——— 
——— 


- ——— == 
= aoe. 


Smet 
—- 


Ny ditt 


A ’ ant ‘ | fa : Ke 
ii j My} ANY \ AD gl 
iy | i‘ 1 i i \ uM Hii i ut 
Ni {Vit 
ik 
A 


ae 
a 
——— 


At y sith ti hf eit \ ( ap pea easel i 
ni Wi IHN hai) UA Ai 
iit 


i 
= 


ae 


— 


—— ~ 
—— 


= 


OR OE, 
ad 
—-— — 
=< ~ 


tN bint 

. ‘ iy Hin Nh HH Ing 
Hh 4 ih r 

i 4 ny i} 1a ‘ih ; i 

i i iy iy Ant Nn we iN Ha {Ny et ‘ My 


nny vit ANG it \ y 
Wi Hi ND Hh HA iit 


| A 
nu Ni 
Mi mu Hath iN inh 


Aha HAN A i} vi 
AS ES | Kh ui) OAS OMIT 


es 


> _ —— 


i‘ 
Wn i 


i 

al at ny } NK nih i i Hh} tii) 

; ray i TN \ Kind Hin it 
Ni i } if} i Wi YALE Mit fi 
yy bf ih th Wi) iy 


i i | 1h nt Ay { 
i : Way AY ' (yi ii iL WALEE Nh i 
| i Ny Nn nn WN iRane Hy aa 
Wye ‘ AN | BN Rivne ; Mi Neil MM i 
Ha i) Hi Hit Nine HINARI AY a iN AWA : i th KOUA i | 
ean i AHO HN IIY iM vt nis wi ral iit ua Hl i i" 
‘| 1 it i) , y HN Hit A PAT ANT, PORTE: pk A FE | i 
SHU UHI CRNA | INRA An Mi it i ni Ah i} NU Ht ay 
| REACTS TTT OS BE CLEARS PVA CTUBUIF AGL ay NAGA H A AY DANONE i} in i a 
. | te I att ie 18 44) hil! i} Hn AN} Ai 1) ihyit i Hey ata (\ NS iH) i ¥ WA } Wt} a | i Hi 
WW } HAN \\ anti uN Me (a) HW Vai HN welds hh Ny ny NG i) aM Ky Mn a \) : a Ny 
DH ANA AARS HIATT INN G A A ea ah ny ANN NV PAAR ISM OH ELA IBED Ay i WANE BH ih) 
j ial rat the it ius i if hoa laa unl real i} Hh yy iy Wa j fey VuA 
ROWE HRA AVE MAHA LMR vaty ! aA AYRE) i MULT AI i ni 
Nyiit if US IN AKA TW Uh Ny Sa a VAM AAT ah PUT ah 
NEA) }A| neues if WATT i} | i ARTA ASNT ML DIE il} Niny ra ik 
j ia bint Way ny init Neh A vt 4 Th aK \ i} : i Hit I Hh | avi ut it it ni j 
PRAY : MAD) rh Went i Tay rt j i re ee | rhs { 
fd BAO WA thi AY i} li ART he Dal \ it } aia iy | wv 1 
fut {i uh tH \\ (ie HAY i Lay i ee t Nal HY AK HH { Wy ij Au Hy int vi ri i, eats : Wh ay! Mt HN Ny 
Vl elit Ue, ii; UTE a \} : Mi) nt ai Wey 4) hia Hi Opty | ii iF J ray ut i 
ia} eal ANTRAL a ay of iy hal yy VD ff Wi j yh i i ATA Ae? i! SDA AADAS 
Wet) {9} ay ' i} Mitt \ ie} iy iil \ ! A } il } ‘it | TAA! A 
i! EHR MRUH AL ee Tt \ WHT H) HARA Wie ) TNT ie Wahi avis 
{ PTA aes AYO} pyiA Tay LS Sane | Lebihey | | Pa Lehn s 
} \ Sal | yh aie ! j tay vl j | Vy 
Me : vial . ii : ry Ny Mit Mii ina 4 ; ih A] WY ii . | uh teat ii, 
i} Hey Val \ yi Mah ‘\ { t ,\ 1} 4} . vitte 
; Wy } Ht ALR isan hy my TAMA HTED Kae { ft et 4} Ky A 
) Lape ft) Vee ieall pa Ait A ah TRI oH ewe eaey Reed | Ni) i vk 
| | Hi} } : Ay Ai UH aMith Hy Ail nv hay! Nay, } {} | : hike iM 
if hau) " MU i i LT Wt gh Hit i, ii ‘iH iH Hapa! 1)) IW} i} 
i Hy i ih py ety i i WY it ATT f 14) j | j ti 
RPO MAU CAAT TE Co Mt CERT A ShatHe Ny Hh 
PAYA GUAT) Myieiad : Ves titel: if stil 1 1) aA y ! : 
i eA yg TOR MITA ARTA LTR UR Ntulettedicih WRU iit Cai ae . } nit 
i We bath fs) } i \ } it irk iT Oyt a ni i? ie ij | i Ah Hh i i 
{ i Hi : Oe vu) OA KY HA) ‘\} | AY Hy {I Mii Pa thik ith | i Auk } a 
; ik it} ii i} i : We iy | ‘vi | ik ‘ ti : {| ih 
ear Hh yt ba | diye byt aH i) i | | Wart PMP ata): | . Nt / Hut aM my 
/ / Heaney IRL LE Nit NIU Mea TGA ACME LON MI Pe 
j i (ih sae Vy AV ate vo Wiliy Waray \ see rit ce | Ae] f " 
ve! VL f if) ious iT 4 sit) eas ih b hf Hts | i} Alt ¥ me 
| POAT RCA YURCOW PRY KOSH Loam EEL TEN ear Un ep any Katt Vit nv HI 
{ fj Wehat rt Nie AK j ed" Saya ie ; : \ i \ i 
) [ if vf) j batt Path Aly { Nn Ba i W J ; 1 ij “| Me 
ine Hy ah YA if, i 7 f | i} \ iH} ) ih) ( Vinil i) | al fis } {| ; iat rae 
HO at ALA RT aT , 
Lvl ilar { ae) ] Pe i ; f| i j ? : } imMiars : i | ‘ 
Vi ibe Wik tale hij : AA WY | pa y a rial } | i] i ; I | Ni j 
t iM} ‘ bal ‘ae Hae Pais nit hh | ie AY i t(Lyil iy 
i | hi if ii | ft Hy Te hiey | } iv} ij ‘ ee Hy ¢ ' ny ian i ; { Ait 
Wien . Hines i a i } ¥ ttt wth Ni) fA, ii Hy Ni Whee } Hh , it} ui H Hy @ it al} Vi 
Wh 7th ; yf } 7 AG GLED, | P if 
vb Th ay Nh Hy EAN } MAU) ATO a ta aL ; tM 
\ i i) Hh | iH yy iy ih } A Fe iy ANA nt any, san) uy mh 


1 
Wy A Ny 
. ) ONY Hh NIGAM RRNA RY RIL He a AE 
Hie a my i i A i Hi ey ait HAA any : vi i i ae ae ) a Ni 
in OLED AV EL ity Nita Hin tt melt Hi 
Ht ; i . i Wy ven ] LN i hh Hh i A Hil ii ui Ie | iy i i Han) me Mi ‘i i ia 
; db Peitiey i Nil A HW i ae i Mt i Hai Le Wh AM i lat Np wn HH Cute a 
i ‘ M ur 4 ti} it ty 1 i AH WA ny i i i ie Ait ri ut Wi i ae ui ut J, 
SM i i i a NG 
ip AON NN SAGO AS 
t ae | } ATA pat in ‘iy 
i 


i ke | 
La i 

He i chy) 
. ' i 


EA-87-02 


HEARING ON THE PROPOSAL BY THE MINISTRY OF NATURAL 
RESOURCES FOR A CLASS ENVIRONMENTAL ASSESSMENT FOR 
TIMBER MANAGEMENT ON CROWN LANDS IN ONTARIO 


IN THE MATTER of the Environmental 
Assessment Act, R.S.O. 1980, c.140; 


“ana — 


IN THE MATTER of the Class Environmental 
Assessment for Timber Management on Crown 
Lands in Ontario; 


= ana 


IN THE MATTER of an Order-in-Council 
(O.C. 2449/87) authorizing the 
Environmental Assessment Board to 
administer a funding program, in 
connection with the environmental 
assessment hearing with respect to the 
Timber Management Class 

Environmental Assessment, and to 
distribute funds to qualified 
participants. 


Hearing held at the Ramada Prince Arthur 
Hotel, 17 North Cumberland St., Thunder 
Bay, Ontario, on Tuesday, June 6th, 
1989, commencing at 11:15 a.m. 


VOLUME 109 
BEFORE: 
MR. MICHAEL I. JEFFERY, Q.C. Chairman 
MR. ELIE MARTEL Member 
MRS. ANNE KOVEN Member 


Farr & Associates Reporting, Inc. 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/61116521634 


(1) 


AB PMERECASRe ASN EGA Ss 


MRo lV. BRELDING Of8Ce)}) MINESTRYSOFBNATURAL 

MS. C. BLASTORAH ) RESOURCES 

MS een emer ett x ) 

MS Yeo HERSCHER ) 

MR. B. CAMPBELL ) MINISTRY OF ENVIRONMENT 
MS. J. SEABORN ) 

MR Uh. TUBER VEO; Cc.) ONTARIO FOREST INDUSTRY 
MR. R. COSMAN ) ASSOCIATION and ONTARIO 
MS. E. CRONK ) LUMBER MANUFACTURERS ' 
MRere Rem CASS . DY 1) ASSOCIATION 


MR. J. WILLIAMS, Q.C. ONTARIO FEDERATION OF 
MR. B.R. ARMSTRONG ANGLERS & HUNTERS 
MR. G.L. FIRMAN 


MR. D. HUNTER NISHNAWBE-ASKI NATION 
and WINDIGO TRIBAL COUNCIL 


MR em CAD TR LULL) 
MS. M. SWENARCHUK ) FORESTS FOR TOMORROW 
MR. R. LINDGREN ) 


MR. P. SANFORD ) KIMBERLY-CLARK OF CANADA 

MS. L. NICHOLLS) LIMITED and SPRUCE FALLS 

MR. D. WOOD ) POWER & PAPER COMPANY 

MR. D. MacDONALD ONTARIO FEDERATION OF 
LABOUR 

MR. R. COTTON BOISE CASCADE OF CANADA 
LTD: 

MR. Y. GERVAIS) ONTARIO TRAPPERS 

MR. R. BARNES ) ASSOCIATION 

MR. RK. EDWARDS ) NORTHERN ONTARIO TOURIST 

MR. B. McKERCHER) OUTFITTERS ASSOCIATION 

MR. L. GREENSPOON) NORTHWATCH 

MSieh ee oLOYD ) 


Farr & Associates Reporting, Inc. 


TUAKMORT VE FO KCPTET MTN 


YATeUCwL Yeanod OLaKiene 
OLaATVO fae VOTPATIORRA 
SNE RU PTOAQUNAM Ate 
Mor PArvasea 


30 WOLTANA0GY OFF ' 
2agriue 4. a8ad pus 


yor CAM TW2A-BANAMNRIH 
AfQnUOD lar ay OolauyEW! bas 


WONTOMOT AOY STARAOT 


ACAMAD FO here MTA | 


2IJAY SDU#tS -bes patie 
 YasoD ARIAS oD 


7 20 woxadaas Q arate 


AOAMAD 0 IGADZAD vege 
ORS: 


(s939 .MIQTaAF 4 ae 
{ BATOTRAIa .> RM 
{ YHSFUM tt , aM 
( QHHDadaH .Y ae 
iiaetdaS 64 aM 
{ MACGARE .U ae 
(3.0: /83UT .f aN 
{ VAMZO> .92 .3M 
\ HMORD = sam 
{ YOTRG4D .k.% iM 
+P SeAT STITH: vt |. «5H 
ORTAMSA .8.4 . AM 
RAMSTM wl. «AM 
AST bs bl 
ATUMEETCAD .%.% .F 
( QUEDAAVaWe .4 .eM 
(° “Sigsiodui .2 . AM 
( mioives. .¢ ae 
(Q3R00HDI4 id 8H 
Ri goow .a . aM 
CIAMDOoeM .2 . kM 
“OTTO? .% .aM 


APPEARANCES: (Cont'd) 


MR 0 .WaeGRICKSON, QO:C.) 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


MR. 


B. BABCOCK 
Dae sCOlT ) 
J.S. TAYLOR) 
J.W. HARBELL) 
S.M. MAKUCH ) 
J. EBBS 


Dee oNG 


D. COLBORNE 


Reopen erly. 


H. GRAHAM 


Gr mL NL LN 


Seu) SoBe LNAC 


M. COATES 


DpeODORL GGL 


R.L. AXFORD 


M.O. EDWARDS 


P.D. McCUTCHEON 


) 


(ii) 


RED LAKE-EAR FALLS JOINT 


MUNICIPAL COMMITTEE 
NORTHWESTERN ONTARIO 
ASSOCIATED CHAMBERS 
OF COMMERCE 

GREAT LAKES FOREST 
ONTARIO PROFESSIONAL 
FORESTERS ASSOCIATION 


VENTURE TOURISM 
ASSOCIATION OF ONTARIO 


GRAND COUNCIL TREATY #3 


ONTARIO METIS & 
ABORIGINAL ASSOCIATION 


CANADIAN INSTITUTE OF 
FORESTRY (CENTRAL 
ONTARIO SECTION) 
DEPARTMENT OF JUSTICE 


MINISTRY OF NORTHERN 
DEVELOPMENT & MINES 


ONTARIO FORESTRY 
ASSOCIATION 


BEARDMORE-LAKE NIPIGON 
WATCHDOG SOCIETY 


CANADIAN ASSOCIATION OF 
SINGLE INDUSTRY TOWNS 


FORT FRANCES CHAMBER OF 
COMMERCE 


GEORGE NIXON 


Farr & Associates Reporting, Inc. 


] - 
») «tht gaps) 


HOOIZI“ wid -SSOMGASAS Eastaocs .4 

YTSIOOS GOGAT AR : . 

yoo 

SD. -WOITATIONSS GAISSRSS 

48 Lor ¥YePavoat RIovre a 7 
pene, 


Fede Lao 


— > 


» ~~ 


cx P 


Valaah), 


APPEARANCES: (Contd) 


MR. C. BRUNETTA NORTHWESTERN ONTARIO 
TOURISM ASSOCIATION 


Farr & Associates Reporting, Inc. 


TeNSDerex O F PRReOsCobehseDelaNeGes 


Witness: 


J. JOSEPH CHURCHER, 

EDWARD ISKRA, 

ROBERT L. GALLOWAY, 

ROBERT A. CAMPBELL, 

MICHAEL EDWIN BUSS, 

PETER PHILLIP HYNARD, 

CINDY STERN KRISHKA, Resumed 


Continued Direct Examination 
Continued Direct Examination 
Continued Direct Examination 
Continued Direct Examination 


Farr & Associates Reporting, Inc. 


lente dukes 
by Ms. 
layie Iyhe 
by Ms. 


Freidin 
Murphy 
Freidin 
Murphy 


(Gx) 


Page No. 


BUA, 


si ts) 
18144 
AIS) 
18220 


athies$ .7 notsaniaes” Joetia Seaiedliaieats 
tig uw 4 nNOLJenimex® toerit bsuniined: 
nibisszt % 2 naftentmex8 gne2it nevatsred 

‘ tolseninead soertd LouthInoD 


(v) 


ae N IU ee Ons Recep le les 


EXhebiTteNnoe Description Page No. 


617 Photographs contained in Panel 12 18117 
witness statement at page 194. 


618 Forests for Tomorrow SHES Rs} 
Interrogatory Nos. 5 and 6 
(Panel 12) and Nishnawbe-Aski 
Nation Interrogatory Nos. 6 nd 7 
(Panel 12). 


619 Hard copies of slides referred 18118 
to by Dr. Campbell in his 
evidence-in-chief. 


620 Copies of overheads to be used by 18142 
Mr. Galloway in evidence-in-chief 
(Agton0). 

621 Document entitled: Summary of dupes ibys} 


Documented Complaints Received by 
MNR Districts with respect to 
Pesticide Use in Forest 
Management, 1984-1988 prepared by 
Messrs. Galloway and Buss dated 
Mayes st7 193.9% 


622 Document entitled: Number of ibrsyahee ys 
Reported Injuries and Days of Lost 
Time for MNR Chemical and Manual 
Tending Operations in the Area 
of the Undertaking for the period 
1980-1988 dated May 31st, 1989. 


623 Series of overheads (A to G) to 18214 
be used in Ms. Krishka's 
evidence-in-chief. 


624 Hard copies of photographs to be the Ba, 


used by Ms. Krishka in 
Evidence-in-chief. 


Farr & Associates Reporting, Inc. 


cahcadeniee 


bony. sd o2 3¢ tetdod 


tfo-o +-eneeb. SF qeweilec®. .1 


Index of Exhibits (Cont'd) 


Exhibit No. Description Page No. 


625 


626 


627 


628 


629 


List of slides to be used 


by 


Ms. Krishka in evidence-in-chief. 


MOE Interrogatory Question No. 


(Panel 12). 


FFT Interrogatory Question No. 


(Panel 12). 


Study entitled: Spruce Height 
and Volume Growth, Response to an 
Aerial Release Treatment Using 
2,4-D on Three Plantations Near 


12 


ib. 


Manitouwadge, Ontario by Krishka 
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SoaUponrcommencing fatitinw4o0 atm: 

THE CHAIRMAN: Thank you. Be seated, 
please. 

Ladies and gentlemen, for the remainder 
of this week Ms. Sonstenes from the Environmental 
Assessment Board office in Toronto will be looking 
after the EAB reading room and office. Mr. Mander is 
required in Toronto for the remainder of the week. 

For those parties who will be examining 
witnesses for the next couple of days, if you would 
kindly give her the list of exhibits that will be 
required for the following day she will take care of 
that, as well as perform the normal functions that Mr. 
Mander performs in connection with this hearing. 

Thankbyoue 

MR. FREIDIN: Mr. Chairman, are we 
Planning to break at one o'clock for lunch? 

THEY CHADRMAN: e#Wellis e®Ilethinke== (I take+it 
nobody here has eaten, as far as lunch is concerned, 
and I think that would probably be what we should do. 
Perhaps break for an hour between one and two, if that 
would be acceptable. 

MR... FREIDIN: Sure: 

THE CHAIRMAN: And then come back at two 


and go to five or 5:30 or some time in the afternoon. 
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PGA 


MRe. (EREIDIN: Ofliinaywlinvsnitwith Dr. 
Campbell just before one, so we will play it by ear. I 
was just wondering whether we were going to get lunch, 
that's all. 

THE CHAIRMAN: Yes, yes. 

MR. FREIDIN: You know how eager we are 
to move here. 

Mr Chairmanj? vrei) mights*a7?wotld like to 
file the hard copies of Exhibit 616A through D.. Those 
are the four new» photographs that Mr.° Hynard” filed. 

THE CHAIRMAN: Very well. 

MR. FREIDIN: (handed) 

MRS. KOVEN: Thank you. 

MR. FREIDIN: And perhaps we could mark 
as the next exhibit some documents which will be 
referred itodby Dr. Campbell. 

Thestrrstawill Abe wéopieswoftthe 
photographs which are in his paper in the witness 
statement which begins on page 194 of the witness 
statement. 

THE CHAIRMAN: Very well. Exhibit 617. 
—--EXHIBIT NO. 617; Photoguaphsi@containedwim Panel =r 

witness statement at page 194. 

THE CHAIRMAN: Are there any additional 


photographs to what is in the witness statement? 
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MR. FREIDIN: There are not. 

THE CHAIRMAN: Thank you. 

MRE ERELDIN@@Llawilltbrimoqmthosesup in a 
moment, Mr. Chairman. 

I would also like to file a number of 
interrogatories which relate to Dr. Campbell's subject 
matter. They are interrogatories from Forests for 
Tomorrow, No. 5, No. 6, and those are both from Panel 
22 As well from Panel 12, Nishnawbe-Aski Nation 
LUCE CO accor VAN. eo me ae hadars Site 

THE CHAIRMAN: Exhibit 618. 

MR. FREIDIN: (handed) 

THE CHAIRMAN: Thank you. 

Tee HALLO eNOSMOd oS Samerorestsm@ior Tomorrow 
Interrogatory Nos. 5 and 6 
(Panel 12) and Nishnawbe-Aski 
Nation Interrogatory Nos. 6 and 7 
(Panel 12). 

MR. FREIDIN: And I would like to hand 
out hard copies of the slides that Dr. Campbell will 
use during his presentation. 

THE CHAIRMAN: That will be Exhibit 619. 
--~-B MHI BDLeNO. soOLos sHardecopies of slides referred ito 

by Dr. Campbell in his 
evidence-in-chief. 

MR. FREIDIN se oTwo;corrections¥to the == 


one addition and one correction to the witness 


statement on page 237. The fourth number 73,346 should 
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read 73,338. 


please? 


the fourth las 


Poles 


MS. CRONK: Can I have that again, 


MR. FREIDIN: 73,338. And on page 235 in 


t line you will notice that there is a 


reference to a footnote No. 4 beside the word map. 


There is no footnote. If I might just read to you what 


that footnote 


lights dimmed? 


should be. It should read: 

"When the same statistics were calculated 
for the whole province the average area 
treated in a base map or township was 231 
hectares." 

MS. CRONK: How much? 

MR. FREIDIN: "231 hectares (1.0 per 

cent of the base map or township area)." 


Dr. Campbell, are you going to need the 


DRe CAMPBELLS. Yes: 


Un “OOSREHT CHURCHER, 

EDWARD ISKRA, 

ROBERT L. GALLOWAY, 

ROBERT A. CAMPBELL, 

MICHAEL EDWIN BUSS, 

PETER PHILLIP HYNARD, 

CINDY STERN KRISHKA, Resumed 


CONTINUED DIRECT EXAMINATION BY MR. FREIDIN: 


Ove -Dre Canpbell, *could*yow advise the 


Board of the subject matters or the topics that you 
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Will be covering today? 

DR. CAMPBELL: A. Yes. My presentation 
today is going to be divided into three different 
parts. The first part is going to be forestry 
herbicide concepts, just a little bit about herbicides 
per se and how they are used. 

The second part, we are going to deal 
With application equipment, and the third part is 
simply some statistics on the use of herbicides in 
forestry in Ontario and how those -- that use pattern 
relates to other herbicide uses. 

I am going to be talking about the first 
two topics now. The third topic on the forestry 
herbicide use and use in perspective I will be 
presenting after Mr. Galloway has made his presentation 
because I think it is a little more meaningful at that 
time. 

We (start to£fimontthe sectiion "of sthe 
FOGeES CLV ehenbicirdegconcepts. efi will start off with €the 
basics. Why do we use a herbicide. The purpose of 
using a herbicide. 

There is really three reasons why we 
might use herbicides, and the first is to temporarily 
suppress vegetation which is currently adversely 


affecting crop trees or which is likely in the near 
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future to adversely affect crop trees. 

The second reason for using herbicides is 
to thin crop trees which are -- have become too dense. 
Mr. Hynard referred to this yesterday. And the third 
purpose of using herbicides would be to dry out 
vegetation in order to facilitate a prescribed burn. 

Now, if you are going to use a herbicide 
to assist in forest management, obviously the herbicide 
has to be.selective. In other words, there has to be 
some way that you can use the herbicide such that it 
will suppress the vegetation which is competing without 
adversely affecting your crop. 

And there is three different ways in 
which you can attain this selectively. The first is 
through timing, and by this what we mean is it is 
possible to treat the target vegetation before the crop 
trees are planted, and this is what we are referring to 
as chemical site preparation. 

The second way of attaining selectivity 
is to use a directed application; in other words, you 
apply the herbicide to the vegetation which you want to 
control tbutedomnoteapply s1twtomyour, cropatrees. 

The third type of way in which you can 
get selectivity is by relying on differences in 


tolerance. For some combinations of a crop and a 
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vegetation which you wish to control there is a 
herbicide which will affect the target species but not 
affect your crop. 

QO. ~Sovifewe are doing) ardirected 
application, are those then ground applications? 

Ace ay es-ay If syousaresusingfavidirected 
application, obviously this is something which by and 
large can only be done manually, it is not something 
that could be done in a broadcast fashion or using, for 
example, an aircraft. 

We are using five different herbicides 
operationally within the area of the undertaking, and I 
don't propose to describe these herbicides in detail 
because they are described at some length on pages 204 
to 217 in the statement of evidence. 

There is a summary of the characteristics 
of the different herbicides in Table 2, page 12 of 
Document No. 4, The Environmental Effects of Pesticide 
Use for Forest Management in Timber Management in 
Ontanic., 

MRSAPRELDIN¥ (Thates tExhabipeoo4c, 'Mr3 
Chairman. Page 12 of that document. 

DR. CAMPBELL: However, I would like to 
spend a few minutes describing some of the differences 


between the herbicides and I think then this will give 
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you a slightly better understanding of the different 
ways in which they may be used. 

We start off -- the first way in which 
they differ might be the mode of uptake. The 
herbicides 2,4-D and glyphosate are both taken up 
through the leaves. On the other hand, the herbicides 
hexazinone and simazine enter the plant by the roots. 
The herbicide picloram, at least in the way in which we 
use it, enters the plant through the stem. 

MR. FREIDIN: Q. I understand that later 
we will see that the first two herbicides that you 
mentioned, glyphosate and 2,4-D, are the two which make 
up the bulk of herbicides use’ in Ontario? 

DRESCAMPBEUG 8 eAe That. Istcorrecte 
The second way in which -- 

Q In forestry, I am sorry. 

Ane Sorry: 

Q I should be specific, in forestry. 

A In forestry, yes. The second way in 
which the herbicides differ is in terms of the species 
which they control. The two herbicides which are taken 
up by the leaves, 2,4-D and glyphosate, will control 
species such as pin cherry, alder and birch. 
Glyphosate, in addition to those species, will also 


control species such as grass, raspberry and aspen, and 
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these latter three species are ones which are very 
serious competitors on the more fertile sites. 

The herbicide simazine, which as I 
pointed out was taken up through the roots, will only 
control herbaceous or non-woody species. Hexazinone 
will control either woody species or herbaceous species 
depending upon the way on which it is applied. 

The third way in which these herbicides 
differ is in terms of the developmental stages which 
are controlled. For example, herbicides which are 
taken up through the leaves can obviously only control 
vegetation which is present and has leaves on it at the 
time of the application. Any vegetation which sprouts 
from roots or germinates from seed following the 
application will not be controlled. 

Simazine, which is taken up through the 
roots, will control plants which germinate from seed 
after, the“application, but)» itywon‘it+control- plants 
which are established, whether they are woody or 
whether they are annual herbaceous plants or perennial 
herbaceous plants. If they are established and have a 
root system going simazine usually will not control 
them. 

QO. Is there any particular reason, Dr. 


Campbell, that you need as many as five different 
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herbicides? 

Wee Yess 8Thiswis a question which is: == 
has been raised before: Why do you need so many 
different herbicides, and I think one of the best ways 
to explain that is to use an analogy to building a 
house. It is entirely possible for a person to start 
with simply a hatchet and standing timber and to build 
a house, but it is going to be a fairly crude house. 

If you give him some ecther tools, a Saw, 
a plane, tape measure, a level, then obviously he can 
do a much finer job. By the same token, with the 
herbicides, if we have a number of. different herbicides 
which behave in different ways, we are able to manage 
vegetation with a greater degree of finesse. 

Herbicides may be used to control 
vegetation either before planting a crop or after 
planting a crop. In the first instance we would refer 
to it as chemical site preparation; in the second 
instance we would refer to it as chemical tending. 

Now, in Panel 11 chemical site 
preparation was touched on briefly. Mr. Kennedy had a 
graph in his report which showed the relative 
proportions of the different types of site preparation 
over several years. He also showed a video which 


included a ground sprayer doing chemical site 
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preparation. 

Q. How do you choose between chemical 
site preparation and chemical tending to control 
vegetation? 

A. Well, there are basically three 
situations in which chemical -- four, I should say, 
four situations where chemical site preparation would 
be preferred over chemical release. 

The first is when there is enough 
vegetation on the site prior to planting the crop trees 
which is dense enough and tall enough that it would 
immediately compete with the crop trees after they were 
planted. 

The second situation where you might 
choose chemical site preparation would be where the 
vegetation on the site at the time of the planting is 
not particularly dense or tall, but you know that it is 
going to be very competitive before you could apply a 
release treatment. 

These next two photos come from page 242 
in the statement of evidence. They are photos 1 and 2. 
There is this photo and there is a couple of points 
that will be made from this. This photo was taken at a 
Site near Manitouwadge in September of 1979. 


In the spring when trees were planted on 
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this site there was very little grass. And if we take 
a close-up we can see down here the very small crop 
tree which is obviously a long way down in the grass. 
And this is a very good example of how fast vegetation 
will occupy a forest site after harvesting, 
particularly fertile sites. 

Now, in this particular instance, this 
was 1979, there was not a herbicide which would control 
this grass. And what will happen here -- I didn't go 
back to this particular site the next spring, but I 
know what I would have seen. During the winter the 
snow will come, it will pack down the grass and that 
grass will simply bury that crop tree. 

In Panel 4 Mr. Gordon referred to the 
increased survival of spruce in recent years because of 
a new herbicide which could control the competition 
which appeared on mixed wood sites. This is the type 
of competition that he is talking about and the 
herbicide which he was referring to is the herbicide 
glyphosate. He used the trade name for it which was 
roundup. 

Now, if we get back to the concept of 
chemical site preparation versus tending, in this 
particular case if we are going to use the herbicide 


glyphosate we are going to rely on the difference in 
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tolerance between the crop trees and the grass. 
However, the crop trees are only tolerant when they are 
dormant; in other words, the latter part of the growing 
season, usually late August through early September. 

Of course they would be dormant during the winter but 
the grass would not be susceptible at that time. 

So the difficulty that the forester would 
run into here, even if he had glyphosate, by the time 
that grass was up -- or by the time the crop’ trees had 
become dormant in 1979, the grass would have been very 
nearly as tall as it was there. It simply wouldn't 
have the seed heads on it. So if the glyphosate were 
used, it would control the grass but that grass would 
still fall down and flatten the trees during the 
winter. 

So in this particular case glyphosate or 
a release treatment basically would be too late, and 
the preferred treatment here would be some sort of 
treatment which -- a chemical site preparation. [In 
this particular case, what they would have had to do 
was wait for a year, allow that grass to come up, treat 
it and then plant subsequent to that. 

Q. Dr. Campbell, you have used the word 
release in your evidence and you have also used the 


word cleaning. Are those the same? 
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A. Yes, they are. 

oO. ALT yights 

A. A third reason for choosing chemical 
site preparation versus chemical release or tending 
would be a situation in which there is no herbicide or 
method of applying it such that the competing 
vegetation can be controlled without damaging the crop 
trees which are present. 

A fourth reason for applying chemical 
site preparation would be the fact that, as I 
mentioned, the time frame in which the conifers or crop 
trees are tolerant to the herbicide is relatively 
short. 

And then, as will be discussed by Mr. 
Galloway and also Mr. Nicholson and Mr. Iskra, there 
are a number of constraints in terms of the number of 
days that you may have available due to weather to do 
spraying, that's if you are going to use the herbicide 
for a tending or release treatment. 

If you use the herbicide for chemical 
site preparation you have a wider time frame, you can 
in fact make the application earlier in the season. So 
if one is in a position of having a large program, 
trying to get it done, large program of controlling 


competing vegetation, there may be some advantages to 
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try to -- if you have an option of one or the other, 
try to choose the site preparation rather than tending. 

There is another reason why chemical site 
preparation is used - although it is not a case of 
choosing between that and tending - and; that is again, 
drying up the vegetation to facilitate a prescribed 
burn. 

Q. Is it necessary in some cases to 
treat an area with chemical herbicide both as a site 
preparation treatment and also as a tending treatment? 

A. Yes, it is, sometimes. 

Q. And could you indicate when that 
would be the case or why that would be the case? 

A. Well, there is a couple of reasons. 
One is that it may actually be done by design, the 
other is that the chemical site preparation was not 
effective enough. 

One of the things that you have to 
realize is that the control or suppression of competing 
vegetation by herbicides, the herbicides that we use, 
is relatively short lived. None of the herbicides that 
we use will control vegetation for more than a couple 
of years and it is not unusual on a fertile site for 
vegetation, which was controlled prior to planting, to 


regrow and become a serious competitor before the -- 
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again before the crop trees are free to grow. 

As an example of a planned treatment 
where we used both chemical site preparation and 
release, I would suggest something as the following: 
The site was harvested this past winter. I would like 
tombe able to* plant it this spring. ~Iiteasragtertile 
site and I know that I am going to have grass up to my 
armpits by August. I also know that the birch that was 
planted was going to sprout, but it's not going to be a 
serious competitor for two or three years. 

So what I would probably choose to do 
would be to apply hexazinone as a site preparation. 
This would control the grass and other herbaceous 
vegetation in the first year or two which is coming up 
from seed and then a couple of years down the road when 
the birch became competitive, I might use a herbicide 
such as 2,4-D or glyphosate to control the birch. 

Now, if there aren't any specific 
questions on that area, I would like to move on to the 
application equipment part. 

THE CHAIRMAN: Dr. Campbell, when 
treating a particular site, is it often the case where 
you will use more than one chemical on the same site, 
or would you go back in, say, a situation where you 


have had site preparation using one chemical and then 
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chemical tending at some time in the future, would you 
be using the same chemical? 

DR. CAMPBELL: This varies. It depends 
upon what you are using. If we went back, perhaps 
historically the situation where before we had 
glyphosate which will control, for example, trembling 
aspen fairly well, 2,4-D if it is used on aspen what it 
will tend to do is simply top kill and you get very 
fast resprouting from the roots. 

As Mr. Hynard pointed out, you can start 
off with two metre high aspen and in a year or two you 
are going to have two metre high aspen again. In those 
days that type of situation they probably would have 
used -- well, they wouldn't have had a choice. They 
would have had to use 2,4-D repeatedly. 

Say in the particular situation I was 
talking about here, we had the initial situation where 
you want to control vegetation which is coming up from 
seed, you don't have the option of using -- of 
herbicide which is absorbed through the foliage, you 
have to use one that is going to be absorbed through 
the roots. So this is why I choose the hexaz -- or 
the -- yes, the hexazinone. 

On the other hand, as I point out, the 


hexazinone at least on a broadcast type of treatment 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, pbisfiles) s' 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Freidin) 


will not control the woody vegetation. So we would use 
a different herbicide at that time. 

THE CHAIRMAN: I guess what the Board's 
concern would be - and this may not be the place to get 
into it - but has there been some attention paid to 
what maybe synergistic effects of using more than one 
chemical together, if there is going to be any impact 
from those chemicals? 

DR. CAMPBELL: We are not -- with the 
exception of some of the southern Ontario situation 
which is an old)—— what will) call plantingeonwold 
agricultural land, herbicides are not mixed together, 
and they are not -- as far as I can recall. I don't 
think -- well, we certainly don't mix them together and 
apply them at exactly the same time. 

Conceivably one herbicide could be 
applied and then immediately after another one would, 
but that is not a situation which we have been doing at 
the present time. Although it is -- I think, Sas" you 
are aware, it is a very common situation in agriculture 
to have mixtures. 

In fact, if you just take something that 
is common as the -- one of the common lawn herbicides 
Killex in fact consists of three different herbicides 


which you mix together. 
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The next section is -- deals with 
application equipment. There are a number of different 
Pieces of equipment and the choice depends on a number 
of factors: Size of the area, target species, the 
particular herbicide, presence or absence of an 
Overstorey, accessibility and silvicultural objective. 

I don't propose to elaborate on these 
because they are discussed on Pagess224 7 tou227 “ofethe 
statement of evidence and Mr. Galloway will also be 
addressing them to a certain extent as well, but what I 
would like to do is briefly discuss the different 
Pieces of equipment and I think you will see, as I 
discuss them, how some of these factors fit in. 

The first category of application 
equipment would be cut surface applicators and the 
principal here is to apply herbicide to a wound in the 
stem of a woody plant from whence it travels to the 
root and kills the plant. And the simplest method of 
doing this, at least requiring the least equipment, is 
to make an axe frill or score around the bark and then 
wet this frill with herbicide. 

Mr. Hynard yesterday referred to the 
Jim-Gem or the applicator. This is generically 
referred to as a basal applicator. It consists of a 


hollow tube which is filled with herbicide. It has a 
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sharp point on it and it also has a leaver on the top. 

The idea is you jab it into the tree then 
tip it downwards to leave a little bit of a cup of bark 
and then you pump the handle to pump a metered amount 
of herbicide into the little cup that you have formed 
on the bark. The important thing to note here is this 
type of applicator is only good for large stems. 
Obviously if you have a very small stem that is the 
diameter of your finger, you cannot jab this into 
andve= 

MRE “PREPTDIN: —-O. @eAnGd .theatwauresiathac 
you have up on the screen is found on page 219 of the 
witness statement. 

DR? CAMPBEHO: @As “That shicorrect: 
Another method of applying herbicide is a combination 
on a brush saw. In this particular piece of equipment 
it's a standard brush saw with a motor, saw blade here 
and what they have added to it, you have a container of 
herbicide, you have a small pump here somewhere - up 
here somewhere - there is a tube runs down here and 
there is a nozzle which applies herbicide to the bottom 
of the saw blade. 

As the saw is used to cut stems, the 
herbicide is applied then on to the cut surface of the 


stump. The one thing to realize here that may not have 
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been completely clear when Mr. Hynard was talking 
yesterday, he was showing using this type of equipment, 
at least the brush saw for a thinning -- a jack pine 
thinning and the thing to remember here is, if you cut 
off a jack pine stem, it will not resprout; on the 
other hand, if you cut off an aspen stem or a birch, or 
a maple stem, it will tend to resprout and by adding 
the herbicide at the same time as you cut it, then the 
herbicide will kill the roots and is prevented from 
resprouting. 

Q. Dr. Campbell, when you say aspen will 
resprout. Aspen and poplar, are those words used 
interchangeably? 

A. Basically, yes. 

O2 * Thanks you. 

A. Yesterday Mrs. Koven asked about the 
colour of the -- apparent colour of the herbicide and 
in fact I think Mr. Hynard mentioned that the herbicide 
itself wasn't coloured, but a dye had been added and 
there are a couple of reasons for doing this: 

One is that the herbicide is, generally 
speaking, fairly well colourles, it's not easy to see 
it. In both these types of applicators, the actual 
nozzle, whatever it is that disperses the herbicide, 


tends to be very small because you are only dispensing 
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a very small amount of herbicide. It's relatively easy 
for it to get plugged or for the tube to get airlocked 
or even the chemical may run out before you are 
finished and it's -- by adding the dye to the herbicide 
it's possible to make sure that the herbicide -- you 
can see that the herbicide is in fact going on. 

The other purpose of putting the dye in 
can be sort of for a type of, I guess you could say 
almost, compliance monitoring, in the sense that you 
can check that the herbicide is being applied, 
supervise that the herbicide is being applied to the 
right place, it's not being spilt somewhere else and 
that the applicator is taking appropriate precautions 
not get it on himself. 

ies dye is a very intense dye and is 
very obvious if you even get a few tiny drops it will 
show up. 

The next type of applicator is referred 
to as an exact delivery hand gun applicator. Sounds a 
bit lethal, but also referred to as a spot gun. 

This photo srs actually pnoto No. 3 rrom 
page 242 of the evidence. What it is, it's basically 
just a sophisticated water pistol. You can actually 
adjust the amount of material which is dispensed at a 


Single squirt. What it is used to do is to apply 
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concentrated spots of hexazinone. In this particular 
case the product name is Velpar, place these 
concentrated spots on the ground. Woody plants will be 
controlled if the spots are placed close to the base of 
the stem. 

Obviously it's somewhat impractical. If 
the stems that you want to control are extremely dense, 
you have to put down too many spots and it becomes very 
labour intensive. It is also ineffective if the 
competing stems or the stems Vouswantetoscontroleare 
very close to your crop trees because if you PULP aespot 
of the chemical very close to the crop tree you will 
kill it as well. 

Backpack sprayer. This is photo No. 4 
from page 242 in the statement of evidence. The system 
that you have here consists of a tank which is on the 
worker's back, there is a pump, he has a pump handle 
here which builds up pressure in the system, there is a 
hose, there is a spray wand, there is a nozzle and he 
has a trigger here. This type of application equipment 
is used to spray the vegetation in the immediate 
Vicinity of the crop tree. 

As you can see this allows a directed 
application. It's possible to spray the vegetation 


Without spraying the crop tree. It's also, I think 
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would be, fairly obvious that this type of equipment 
would not be very practical for spraying tall brush. 

It is used mainly in southern Ontario where crop trees 
are planted on former agricultural land, areas that are 
too small to warrant bringing in, Sayeeastractor witn a 
sprayer on it or which may be -- the terrain may be too 
rough. 

Ground broadcast sprayers. This is the 
type of sprayer. which vou saw in Mr. Kennedy's video. 
The system again is Het too different from what we had 
in the case of the backpack sprayer. You have a tank, 
you have a pump, in this case a gasoline engine pump 
and you have hoses which run out to nozzles. The tank 
is either towed by something such as a skidder or it 
may actually be mounted directly on a skidder or 
tractor. 

Now, on agriculture land using this type 
of sprayer normally would have a boom, just simply a 
rod which holds a series of nozzles extending out on 
either side of the machine and the total length of the 
boom would probably be somewhere in the neighbourhood 
of 5 to 10 metres, 15%to 30"feer: 

Now, if you are on a cut-over situation, 
as you see here, you tend to have standing vegetation, 


you also have the situation that as the sprayer travels 
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over various obstructions it will tilt back and forth. 
I think you can see that in that particular case a boom 
would not be very practical because it would 
undoubtedly get broken off. 

So on the cut-over type situations we 
would normally use what is referred to as a cluster 
nozzle and what you simply have here is a manifold with 


five different nozzles on it and they put out different 


‘Spray outputs so that you in fact have the top nozzle 


treats the furthest area out, the next nozzle treats 
the intermediate area, the bottom nozzle treats the 
area directly underneath. 

This will actually treat a wider swath in 
the neighbourhood of 15 metres and because it is 
located directly behind the machine and doesn't 
protrude out, it will not be damaged. 

weshouldspoint yout ithatethis ephoto.cis 
from Figures 3 and 4 on page 223 of the evidence. 

Aerial application equipment. This photo 
ISefLOM aa t ts. photo No. 16 fromepage 244 .0f, the 
evidence ss Mr.=Nicholsoneand Mraselskraxaresagoing to 
describe this information, this system in detail, but I 
would just like to make a couple of points. 

You have something that is essentially 


the same as the ground sprayer, you have got a tank, 
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you have got a pump, you have got nozzles, and you have 
got something to transport it. In the one case you are 
using the skidder; another case you are using an 
aircraft. The same amount of herbicide is applied but 
because the aircraft flies faster it is able to cover 
more ground in the time. 

Just in passing here I might point out, 
we have -- in fact this was an experimental application 
and we added dye to the spray so that. we could. actually 
see where it was going. 

And@=so that" isei1c for the pacvcarun 
through on the application equipment. . 

MR. FREIDIN: And as he indicated, the 
part on the forestry use of herbicides will be dealt 
with after Mr. Galloway's evidence. 

THE CHAIRMAN: Thank you. 

MR. FREIDIN: Mr. Chairman, I just wonder 
Whether you want to break now and we might be able to 
get -- if we come back at 1:30, we can get the next two 
witnesses, Mr. Galloway and Ms. Krishka in this 
afternoon. 

THE CHAIRMAN: All right. Why don't we 
do that then. 


We will adjourn until 12:30 -- sorry, 
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waar eGcessytakensatel2:30up.m. 
~RONngnesuming satPyl:40epemy 

THE CHAIRMAN: Thank you. Be seated, 
please. 

MS. MURPHY: We are sorry to keep you in 
the dark, but Mr. Galloway is going to be using a 
number of overheads and I think it best to just leave 
things the way they were. 

THE CHAIRMAN: It won't be the first 
time. 

MS. MURPHY: I have a number of documents 
to file. I thought it might be more convenient to file 
all of the documents at the beginning, there are three, 
rather than taking time as he went through to deal with 
individual exhibits. 

THE CHAIRMAN: Okay. 

MS. MURPHY: The first one is a series of 
overheads. The copy that I have for the exhibit, I 
have marked with letters. There are 15 pages, so the 
letters are A to O. 

THE CHAIRMAN: Okay. Exhibit 620 
starting with A going through to O. 

MS. MURPHY: (handed) 

---EXHIBIT NO. 620: Copies of overheads to be used by 


Mr. Galloway in evidence-in-chief 
(AECEORO).. 
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MS. MURPHY: The next document is one 
entitled: Summary of Documented Complaints Received by 
MNR Districts with respect to Pesticide Use in Forest 
Management, 1984-1988. The document was prepared by 
Mr. Galloway and Mr. Buss and is dated May 31st, 1989. 

THE CHAIRMAN: Bxhabrt262 18 

MS. MURPHY: (handed) 

---EXHIBIT NO. 621: Document entitled: Summary of 
Documented Complaints Received by 
MNR Districts with respect to 
Pesticide Use in Forest 
Management, 1984-1988 prepared by 
Messrs. Galloway and Buss dated 
May £3 7ste1983.: 

MS. MURPHY: And the third document, this 
is the final one, is a document entitled: Number of 
Reported Injuries and Days of Lost Time for MNR 
Chemical and Manual Tending Operations in the Area of 
the Undertaking for the period 1980-1988. And that 
document is dated May 31st, 1989. 

THESCHATRMAN S? RiOkay. Pee xhibit e622. 

MS. MURPHY: (handed) 

S=sEXHIBLT NOwes622 7) 9eDocumentrentitled: "Number of 
Reported Injuries and Days of Lost 
Time for MNR Chemical and Manual 
Tending Operations in the Area of 


the Undertaking for the period 
1980-1988 dated May 31st, 1989. 


MS. MURPHY: And just one reminder, Mr. 
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Galloway will be referring to a diagram which was 
provided in his statement of evidence. The diagram was 
Originally on page 156. The diagram has been amended 
and was provided with Exhibit 605. Just as a reminder 
when he gets to that. 

THE CHAIRMAN: Thank you. 

CONTINUED DIRECT EXAMINATION BY MS. MURPHY: 

Q. Mr. Galloway, I understand your 
speaking to Document No. 2 in this panel. That begins 
at page 147? 

MR. GALLOWAY: A. That's correct. 

Q. And the title of that document is: 
Report on Cleaning by Aerial and Ground Herbicide 
Application for Conifer Release? 

Ata Corrects 

Q. And would you just explain how you 
have gone about preparing to give evidence today? 

A. Similar to Mr. Hynard, I have taken 
the details from the document in the evidence and 
structured it for the interest of the -- that occurred 
in the interrogatories and issues and focused this oral 
evidence to cover those issues. 

Inbordernstormdorthis fi bewilletry to answer 
four basic questions. The first overhead. 


Those questions that came up quite often 
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in interrogatories and issues are, first: How are 
cleaning decisions reached and how are immediate 
results assessed. 

Second: What are the alternative methods 
of cleaning, and this is specific to the boreal conifer 
Mr. Hynard has already spoken on some of the other 
tending methods in the Great Lakes/St. Lawrence. 

Why is the aerial application of 
herbicide the most common method of cleaning, again, 
within that boreal conifer. 

And, fourth: What is the importance of 
aerial application of herbicide in the boreal forest. 

So why I am focusing on that boreal 
cleaning is it's the major tending treatment in the 
boreal forest. As Mr. Hynard said, 87 per cent of all 
tending in the province is that ground or aerial 
application of herbicides, but I also do look at and 
evaluate manual cleaning within that boreal forest. 

To start then with the first question of: 
How are cleaning decisions reached. Next overhead. 

From the point of view of the forest 
manager, vegetation management must achieve certain 
objectives. So this overhead Effective Vegetation 
Management must then control the competition for the 


desired period and, as Mr. Campbell and Mr. Hynard 
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said, that's normally to the free to grow period. 

The treatment must avoid creating a worse 
problem, it also must avoid removing access to supply 
of wildlife forage - and Mr. Buss will be going into 
more detail than I will on that - it must avoid erosion 
and siltation problems. I will be speaking to that in 
the evaluation of the different treatments, but Ms. 
Krishka will be discussing that in more detail. And it 
must remain within the limits of reasonable cost and 
risk. 

Q. I understand you are using that 
diagram I was referring to, the one that is on page 
UNS) 

Ae That dseconurectemmrtisMRigure <. din 
that statement of evidence. And, again, this was 
created by me and there was interest through the 
interrogatories expressed on how these decisions were 
made and how information was gathered to make those 
decisions. 

I prepared this diagram mainly to outline 
in an easy method the decisions. It's similar to one I 
prepared in the jack pine silvicultural guide and it 
also shows up, a similar type diagram, in the spruce 
and poplar silvicultural guides. And generally it's 


just a method of expressing in simple form the process 


Farr & Associates Reporting, Inc. 


Churcher,Iskra,Galloway, 18147 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Murphy) 


that a forest manager would go through both at the 
predictive level with a five-year plan and parts of it 
would be in detail at that time and parts would be much 
quicker and at the annual project proposal stage. And 
this -- again, it just allows that process to be 
described and it's what I do and what would be a common 
process for a field manager -- forest manager. 

The first major point then is to assess 
that current state of.regeneration. So before any 
cleaning treatment you have to know if there is enough 
regeneration there that makes it viable to treat and it 
has to -- if it's required for a maintenance. This is 
done -- excuse me, this would be done after renewal and 
prior to that maintenance treatment and when the 
competition is seen or anticipated to be affecting the 
crop trees, and this is based on past experience and 
knowledge of that area. 

The next overhead would outline how the 
tools are used to provide information so that you can 
assess the state of that regeneration. For example, 
Ministry of the Environment asked in the 
interrogatories how the forest soils would be assessed 
when thinking about applying hexazinone. And these 
tools are available to the forest manager and I will 


just describe each one briefly. 
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Aerial photographs are used to give an 
overall visual view of the area and do some preliminary 
Stradification. They will delineate some of the Shuey e 
trees, although it depends on what size they are at and 
they will show generalized vegetation, if it's in the 
form of shrubs. It will not show the grass and 
raspberries, for example. 

The next tool is just a visual survey and 
that can be done either from the ground or from the 
air. And, again, this is just a quick way of 
determining if there is sufficient regeneration there 
and how the competition is affecting it. 

Other information available is the soils 
and site information. You have previously heard about 
forest eco-system classification, prime land, soil 
classifications, soil surveys and a shovel. For 
example, the forest manager can, on the site with his 
shovel, evaluate the soil and determine the texture and 
moisture regime, for example, and that allows him to 
make some predictions about the need for tending. 

These first three items, especially the 
first two, are especially good when the answer is 
obvious. So on the first view it either does not 
require cleaning or needs it obviously. 


If more detail is needed and the answer 
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is not so obvious, a ground survey of the crop trees 
and competition might be required and this would be 
Similar to the stocking survey described by Mr. Waito 
in Panel 11. And from that kind of survey you can get 
a quantified number that evaluates both the crop and 
the competition. 

The forest resources inventory also 
provides background information. The information about 
the past stand allows the forest manager to predict the 
likely response and need for cleaning. 

A relatively new technique and low level 
infrared photography is being use within the cleaning 
program and is coming into more common use, but at this 
POLNt st asestillunotycommon  eebutr ladainvieiitescan be 
also quantified and gives a numerical answer as to the 
amount of competition and to the crop trees. 

The past experience and experience of 
peers that Mr. Hynard mentioned also is of extreme 
value in these decisions. 

Just going back to the decision chart. 
After these tools have been used, you have to determine 
if there is acceptable stocking level there to justify 
the cleaning treatment and, as mentioned, that was 
previously described by Mr. Waito in Panel 11. 


The question the manager must ask himself 
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here: Are there enough to justify this treatment. If 
the answer is no, then you would retreat with the 
renewal treatment or accept that existing regeneration 
that's there. That retreatment would be, if can be 
done at reasonable cost and effectiveness. You might 
still decide not to retreat and accept the existing. 
For example, if you had 30 per cent of the desired crop 
trees and if that was jack pine, for example, and 70 
per cent aspen, the extra money spent to retreat might 
not justify the expected results. 

If the answer is yes, there is acceptable 
stocking, you move on to the next box on the chart end 
this question: Is the competition reducing or expected 
to reduce the crop performance significantly? If the 
answer is no, then there is no release required. 

If the answer is yes, and the yes answer 
would commonly occur on the most productive sites, as 
described by Mr. Hynard, and where the competition for 
that light, moisture and nutrients in growing space is 
most significant. An example here would be if it was 
jack pine, being an intolerant species, had significant 
competition or was expected to, it actually might not 
survive; whereas black spruce, being more tolerant, 
would probably live but the growth of that would be 


reduced significantly. 
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At the same stage, the choice of 
products, as described by Mr. Campbell, and their 
expected results are also considered. 

Q. Are there any predictions required in 
this box at any point in time? 

A. Yes. At the time you are doing this 
you are still predicting, based on those tools, the 
expected need for the treatment and, as Mr. Hynard 
said, until you have that final field inspection before 
the project proceeds you are still in a predictive 
nature, whether you are at the five years or even at 
the annual work schedule time frame. 

Proceeding down to the next box at the 
bottom. You have determined that the competition is 
going to reduce or expected to reduce the crop, now you 
have to know whether those crop trees will respond to 
release. There is no justification for the project 
proceeding if the trees are not in a suitable state of 
health to respond. 

For example, if this had happened too 
late in the development of that stand, the trees might 
have such a sudden shock with the release that you 
actually may create a worse problem and totally 
eliminate them from that site. And this would be 


whether it was just elimination of the overtopping 
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vegetation and the trees might not be able to adapt to 
that new -- the new availability of Lone 

MR. MARTEL: How do you determine that, 
that it is too late and that you better not release ut 
otherwise it will -- how does a forester come to that 
conclusion? 

MR. GALLOWAY: Using those tools that I 
described earlier, specifically that would have to be 
with a detailed ground survey. When you are doing that 
survey you would also check the health of the See ye. 
trees, as well as just the number and where they were 
located. And by having a health class there, then you 
have an idea if we do proceed with this project are 
these trees healthy enough to be able to use the 
increased resources that you have made available by 
using the cleaning treatment. 

MR. MURPHY: Q. Are there any kinds of 
Situations where you might expect that? Would there be 
any clues or queues to you about the kinds of 
situations where you should be looking for that 
potential problem? 

MR. GALLOWAY: A. Yes. If, as described 
and shown by Mr. Campbell, that site where the grass 
was so far above the trees and if you hadn't -- had 


done it at that time it in fact would lay down on top 
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of the trees when the snow came and the trees in there 
would show definite health problems; for example, 
reduced needle length, off-colouring, that kind of 
indication. If they won't respond, you accept the 
existing regeneration that's there. 

If yes, you proceed to the next step. 
This is still on the same page in the evidence, we have 
just broken it up so the overhead will show up better. 
At this stage you have determined that release is 
necessary, then you need to set some objectives and 
standards now for the program. 

This again is the role of the forest 
manager to set these and tiiere is a predictive element 
at this stage as well. The manager would consider the 
kind .of «competition ‘that /is) therey ‘similar as Mr: 
Campbell indicated, grass versus alder, for example, 
the size of the program and that's -- the size of the 
problem, and that affects the immediate site that you 
are viewing there and the forest level. If that's the 
only place with a problem, you would have a different 
answer than if it was occurring on a broad area of your 
renewal projects. 

Then expected response from the various 
treatments, so each treatment would have a different 


response, probability, and that response would temper 
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your decision. The long-term management objectives 
from the timber management plans tone that site... for 
example, the expected growth rate, volume production, 
stocking species mix that you are trying to achieve on 
that site, they would show up in the timber management 
plan. 

And another example, if that was being 
tailored for a jack pine/aspen site, you would have a 
different choice of your options as opposed to if it 
was being tailored for a pure jack Pine site. 

That final set of standards would be in 
the form of a performance standard for the person doing 
the treatment. For example, if it was manual tending 
the standard would usually be expressed in a per cent 
removal of stems or competition for the particular 
species you really would like to remove; and if it was 
for an application of herbicides, it becomes a decision 
re the product, timing and application rate that you 
would choose. And some of Mr. Campbell's pictures and 
that showed the different effects each of those would 
have. 

That objective then would show up as well 
as in your contract administration in the project 
description for the annual maintenance cleaning 


project. 
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Q. I understand the project description 
will be explained later on in the evidence of Mr. 
Iskra, for example? 

A. That's correct, as a detailed example 
of an actual project. 

So we have arrived now at this stage. 

The next decision is to evaluate and choose the 
options. I'm going to -- the section that now shows up 
on the overhead, just the evaluate and choose options. 
decision, along with the appropriate arrows and 
feedback of that analysis, I will deal with in a few 
minutes in much more detail. But at this time, I will 
just quickly highlight those options that we will be 
discussing, that's the manual cleaning, chemical 
cleaning for ground -- on the ground, and chemical 
cleaning by aerial method. 

Okay. So since we are going to come back 
to that section in a few moments, the next box on the 
chart is you implement your choice. At this point 
there is further process requirements that would also 
interact with this decision. For example, the planning 
and operations of the annual project that Mr. Iskra 
will be discussing and the annual work schedule 
requirements, that will also be covered by Mr. Groves 


in Panel 15. 
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There are rare times when you arrive at 
this implementation state when you might not be able to 
implement the choice or any of the options and that 
could be, for example, where no funds were available, 
as Mr. Hynard already described, and the project would 
have to be deferred to another year. 

Another one might be where there is an 
outstanding unresolved concern either that came up 
through the timber management planning process or as a 
he of the annual herbicide planning process. 

Q. Up to now you have been explaining 
that some of these decisions obviously involve 
predictions, and I wonder if you can tell us: Prior to 
harvest, for example, we are looking very far into the 
future, can you predict the areas that you think will 
need cleaning? 

A. To a large degree and on the broad 
scale, yes, you can. For example, those areas that 
have been or expected to be harvested and renewal 
treatment has occurred or expected to occur, would 
predict the areas that you would be allowed -- or would 
require, not allowed, but require a cleaning treatment. 

Also, based on the tools and information 
I described, you would have a general knowledge of 


those areas that are susceptible to competition from 
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the experience of yourself and your peers on that unit 
and the support staff and knowledge of the soils and 
sites on that management unit. 

And aMrewHynard! seprcturetofithe 
productive red pine site with no competition underneath 
versus -- or with lots of competition underneath versus 
that unproductive site that had no competition 
underneath are an example of that. 

And, in general terms, the unit manager 
could predict that in advance to a degree and, in fact, 
would want to predict that need for tending in order to 
engage in the long-term strategic planning, part of the 
timber management plan. Of course, as Dr. Osborn 
stated in an earlier panel, the further down the road 
that prediction is the less reliable it is, and other 
factors affect those predictions. 

So the actual need to treat an individual 
case must be made with more information available and 
you would have to assess that need on the basis of what 
actually happened on the site. 

Competition is controlled by weather and 
other uncontrollable factors, for example, and the 
variability in the actual site disturbance, whether the 
area had been harvested in winter or summer affects the 


level of competition. What kind of site preparation 
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took place on that area also would effect the level of 
competition. Therefore, you need to maintain that 
flexibility and, as Mr. Hynard described, decide with 
the last final field visit the yes or no of that 
project. 

Q. Well, if you know -- if you can 
generally predict the areas, would you also be able to 
generally predict what your preferred option is going 
to be? 

A. In general terms, yes, you could, 
because from the forest resources inventory you know 
the working group of that site before, you would have 
an idea from your experience on that area generally of 
the areas that you would expect the cleaning would be 
required. 

Some operational concerns would also 
outline the treatment that would be required. Large 
areas, for example, would likely be treated by aerial 
herbicide application in the boreal forest. A smaller 
area near an area of concern would almost, with a high 
probability, have another treatment type at that time. 

One Welleawithoultegoinguerntco awlot of 
detail on it because the Board is going to be hearing 
evidence in Panel 15, can you advise whether any of 


those predictions would be engaged in at the time of 
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doing the timber management plan? 

A. Some of them would be. The timber 
management planning process does outline the five-year 
forecast for maintenance needs are predicted, it 
outlines on the map of renewal and maintenance where 
those maintenance operations would occur. 

Prescriptions in the normal operating areas would show 
optional treatments available in the silvicultural 
groundrules. And in an actual area of concern, an area 
of concern planning process would have occurred and an 
actual prescription would show up in Table 4.12, for 
example, of the timber management plan. 

And in Table 4.19, which is the summary 
of forecast of predicting operations, you would 
actually have a summary by working group of the 
maintenance treatment type in general terms again, and 
the forest manager would actually need to have that for 
his planning at that stage and for normal business 
decisions of budgeting and on-going programs as well. 

Os So at that stage then you have some 
general predictions. Is that refined down at any point 
in time? 

A. Yes. As you get closer to that 
actual operation you would have the operational 


planning, as will be described by Mr. Nicholson and 
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Iskra, where you actually have your project plan and 
description at different details depending on aerial, 
ground or manual choice. 

And the annual work schedule is produced 
and is available on April 1st of each year where people 
can come and look at the areas, and they will be 
outlined at that stage, or could in fact just telephone 
in and identify an area to you on the phone and you 
could alleviate some of those concerns or describe to 
them what was going to happen near the area that they 
might have an interest in. This is still predictive 
even at that stage. 

Q. What do you mean by that? You are 
saying at that stage in the annual work schedule the 
information is still predictive to some degree. Could 
you add to that? 

A. Yes. You would have -- the previous 
year you would have had, using the tools I described, 
determined an anticipated need for a cleaning project, 
but other items -- other things can happen in the 
season before the actual project occurred; for example, 
a severe frost or something of that nature might occur 
in the spring and then the need for treatment might 
change. 


Q. So in those situations, are those 
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things that are planned and then aren't carried out? 

A. Yes. In a situation like that you 
would have areas identified and, in fact, might reduce 
the actual area that would require any tending 
treatment at that time because of an unforeseen 
situation such as weather. 

MR. MARTEL: Well, if you go beyond 
your -- at what stage then in the work schedule? You 
know this year's work, you have last year's plan, where 
in fact do you decide it is time to make the final 
decision to proceed? 

MR. GALLOWAY: Right. That third notice 
then would occur where, as will be described for a 
project in detail by Mr. Iskra, where the actual aerial 
or notice of those projects would be done. 

MR. MARTEL: I mean praionstorthat, 
though? Excuse me, maybe I'm not explaining myself 
carefully. 

You indicated just one moment ago that 
you start really almost a year ahead of time, then you 
have your annual work schedule for this year, there is 
a work schedule for work that is projected for this 
year. 

MR. GALLOWAY: That's right. 


MR. MARTEL: At what stage do you decide: 
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We are going to proceed with tending, we are actually 
going to proceed, there is no more prediction, there is 
no more guessing, we decide we are going to proceed. 
Where does that trigger in? 

MR. GALLOWAY: Actually it would be at 
that stage in the annual work schedule, except for 
extreme cases. 

MR. MARTEL: Okay then. 

MS. MURPHY: Q. What factors would enter 
into that final decision, those extreme cases? 

MR. GALLOWAY: A. For example, if a 
concern was issued -- or was identified, you in fact 
would have planned an annual work schedule to proceed, 
but a concern or something might have occurred that you 
had not been able to predict and that would be rare. 
But the factors of weather, for instance, or a concern 
identified by someone else in an area might at that 
time actually cancel the project. 

Q. And these notices you are explaining, 
and they will be explained in more detail, but is it 
your experience that the Ministry of Natural Resources 
gets responses to those notices? 

A. Yes. We would -- it is quite 
frequent that a unit manager would have a response to 


those notices and, in fact, to outline that is why we 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18163 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Murphy) 


gathered up some of those complaints or calls in that 
we have summarized. 

Otw Yess 

MS. MURPHY: That was the document that 
we marked earlier, Mr. Chairman, as Exhibit 622. 

Q. I understand you were involved in 
looking at some documentation and putting together this 
summary? 

MR. GALLOWAY: A. That's correct. We 
created this -- to answer some of these questions we 
created this summary of documented complaints received 
py the MNR districts with respect to pesticide use in 
forest management from 1984 to ‘88. 

In order to do that, a request was sent 
to all MNR districts, the district offices were asked 
to review their files, to locate all documented 
complaints with respect to pesticide use in forest 
management and that request, as outlined here, asked 
for information that would identify where that 
complaint came from and where it had occurred, who the 
complaint was from, when the complaint had been, the 
nature of the complaint, and the action results taken. 

This information was received from 
district offices, was reviewed by myself and Mr. Buss 


and complaints were categorized by the type of 
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complainant, the type of concerns, that is the major 
identified issue, and the action resulting that 
happened. 

This information is based on documented 
complaints only and it will not include many personal 
contacts by telephone or otherwise that a unit manager 
might have had. For example, in my experience, you 
would have -- generally when a notice would go in the 
paper you would have telephone calls and/or short 
letters asking for information that could be answered 
quite quickly and some of those details might not show 
up in this summary. 

And the information does not reflect 
documented requests for information that was not a 
complaint and, as Mr. Hynard mentioned, it would not 
include such matters as a request for spraying. 

Just a quick look at that summary. 
Again, it is from the districts and this means that a 
Geieralmeconplarntetiatehad=been=identrrred™to=our main 
office or our regional office would not show up in 
here. The identification of who the complaint came 
from and the numbers of that and a per cent of that is 
there, that major identifiable concern or issue, and 
there is some people with more than one concern. So 


that those percentages don't necessarily add up to the 
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same as the one above because some people might express 
more than one concern in the same contact, and a 
percentage of the estimate of the type of concern that 
Was .--ethat occurred. 

Q. I note, Mr. Galloway, you had a 
comment to me about that number, 93. Did you want to 
make some comment about that? 

A. Yes. I would expect in that year and 
across the whole province that would be low. I am 
surprised that it is that low. And, as I mentioned 
earlier, I think that is because some of the general 
telephone questions or fast answer letters would not 
show up in this type of reporting; whereas one where 
someone, for whatever reason, had approached the 
district more than once or had a more serious concern 
that had to be looked at in more detail, would show up 
here. 

The action results part of it, we just 
summarized the ones that were resolved by the type of 
resolution. For instance, information/education, 
either by letter or personal contact, is by far the 
largest resolution. Now, some of those letters we 
would send an answer back to someone and if in fact 
they never responded to us again, then we would not 


really know if it was resolved or not, but would assume 
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that it had been resolved. 

In some cases, there was a definite 
answer that it did not resolve it and that's noted down 
in the unresolved. 

THE CHAIRMAN: Mr. Galloway, when you 
look at that figure 93, and you mentioned you think 
that's low for that year; is it not -- 

MR. MURPHY: For those years, yes. 

THE CHAIRMAN: Yes, the period 1984 to 
ER 

MR. GALLOWAY: That's correct. 

MSmMeMURPHY 2aaThat'seright .- 

THE CHAIRMAN: So you think 93 is low for 
that total period? 

MR. GALLOWAY: That's correct. And the 
reason for that I think is that the recording of some 
of those concerns that were answered immediately by 
telephone or something like that; whereas any serious 
concerns or items would have been documented and we 
were able to gather information. 

THE CHAIRMAN: Is there any trend in any 
way in terms of individual years, like 25 a year or 30 
a year or something like that? 

MR. GALLOWAY: I am trying to think of 


that. In general it is roughly the same amount. In 
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fact, some of the people, the beekeepers, for instance, 
was identifiable, actually the same organization, the 
same district two years in a row expressed their 
concern and that was identified within the project and 
that shows up in some of the other situations. 

THE CHAIRMAN: Thank you. 

MR. GALLOWAY: You will note in some of 
the referred classes, referred to Department of 
Transport, and their interest obviously is within 
aerial where their rules apply to the aircraft. And 
the actual project cancellation is a very minimal 
amount and that would be expected because most of the 
issues would also -- would already have been identified 
within the TMP process and the annual notice process 
and the annual work schedule process. 

And, in fact, there are some really, you 
know, valid reasons that the forest manager would want 
to identify thatcassewell-swBiologicallyweatityou hadt#to 
defer something at the last moment you would reduce 
your survival and/or growth and yield, as expressed by 
Mr.sHynards 

And silviculturally, this is -- those 
treatments are part of a package, so the renewal 
package that occurred would depend on a follow-up 


treatment. So from the forest manager's viewpoint, all 
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issues that can be identified earlier, the better it 
is, so that you eliminate those surprises or last 
minute issues that might arise. 

MS. MURPHY: Q. And were -- these 
complaints that you were looking at, were they ones 
that tended to arise outside of the identification of 
areas of concern in the timber management planning 
process context? 

MR. GALLOWAY: A. Yes. Some of these 
were identified as an area of concern in the timber 
management planning process, but the majority of these 
were responses to either the pesticides or the 
herbicides -- the insecticide or herbicide specific 
request for information, and those notices that would 
go in the paper that Mr. Nicholson and Iskra will be 
talking about further. 

Just on a business contract, the forest 
manager would also have by that time contracted with 
whoever would be doing the work, the cleaning projects, 
and if any cancellations that would occur at that last 
moment, you might end up paying someone for not working 
if you had to cancel some at that late moment. And 
that's why it is absolutely critical to have that 
identified at the annual work schedule and it would be 


rare that anything would change at that time. 
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THE CHAIRMAN: Did I understand you 
correctly that none of these figures include just 
requests for information? 

MR. GALLOWAY: No, it is not quite that 
clear cut. Some of them would include -- some of those 
information/education ones, but I would expect that 
that number -- in my experience, that number would be 
larger. So that the -- for instance, in recalling it 
from the districts, they might not have been able to 
identify in that period all of the requests just for 
information where it was just a call in. They would 
have all the ones in the timber management planning 
process, they would be documented and a specific notice 
would be documented. 

Again, in my experience, these would be 
typical type concerns and resolutions that occur. 

MS. MURPHY O..) SDUC MUNG erequestactuat 
went out did ask for information about complaints 
specifically? 

MR. GALLOWAY: A. Yes. 

Q. Looking back at your chart then, 
assuming that you have gotten to this point and you 
have implemented your choice, where do you go now? 

A. Okay, where are we. Okay. The next 


spot below then the information -- the choice, is to 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18170 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Murphy) 


assess the results. And Mr. Hynard discussed this in 
detail and he mentioned that it's not as formalized as 
the assessment of renewal results, but the forester 
manager does have to assess the results of their 
treatments. 

For example, immediately: Did you 
achieve what you planned to achieve, was the 
competition reduced on that site by whatever treatment 
you had chosen. And that is normally done by a simple 
visual observation, again, in the obvious cases. 

You might have to do a -- complete a 
ground survey as discussed before if the answer wasn't 
that obvious. An analysis of the records of the 
operation, discussion with staff on those projects 
would allow you to identify problems, safety issues, 
planning problems, cost overruns, and that would all 
feed back into the evaluation criteria that I'm going 
to speak in detail, again, and that information is 
essential to the annual upgrading of information 
available to make those decisions and could -- in fact, 
in the next timber management plan, silvicultural 
groundrules maybe would be changed to reflect some 
knowledge that occurred on the actual implementation. 

If you assess that results and it's 


ongoing all the time, at the time you also make a 
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decision: Is this plantation renewal area now free to 
grow and if, yes, it enters the new inventory and if, 
no, would revert back to the top again for the same 
type thought process to occur. 

This experience and feedback information 
would come, as I mentioned, from the records - in an 
average management unit the unit manager would have 5 
to 10 of those projects per year - and you would also 
learn from your peers on other units in areas that were 
doing similar type projects in similar conditions. 

Mr. Hynard mentions the on-going training 
courses, seminars, research library that is available 
as well. The silvicultural guides, the information in 
them is useful for people who are either new or new to 
that area to have a better starting point. 

So at this time I would like to revert 
back just to that evaluate and choose options section. 
So at this decision place the forest manager has the 
options basically of manual cleaning, chemical cleaning 
by ground and chemical cleaning by aerial. And these 
three techniques have been discussed a little bit 
already by Mr. Hynard and Mr. Campbell and I will 
specifically look at the evaluation that would occur at 
that time. And in that aspect, evaluation will be 


under operational feasibility, effectiveness, cost, 
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worker safety and environmental effects. 

The environmental effects one I will be 
mentioning things but Ms. Krishka and Mr. Buss will 
also be s-- and Mr: Kingsbury will also be adding’ areas, 
information will come up in their reports as well. 

To move to the next overhead then, which 
would be to look at manual. These categories were 
identified in the witness statement but there was a lot 
of interest expressed in this procedure, so that is why 
we are stressing it here again. 

For manual cleaning, for example, under 
operational feasibility it's limited by competition 
type. As Mr. Campbell said, some competition of grass 
and raspberries, you cannot do on a manual basis. 

There is certain crop damage can occur, again depending 
on the technique used on that site. 

There is seasonal restrictions, for 
example, you can't cut the competition down to the 
ground level if it's in fact covered by too much snow 
that you can't get there. That also hinders an access 
restriction in the winter where you can't get to an 
area, or these areas are typically completed after the 
renewal stage two or three years, then you may not be 
able to arrive at the sites because of road 


deterioration to get that many people into an area. 
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Q. What about areas that were operated 
on in the winter using winter roads. Does that have 
any effect on that? 

A. Yes, definitely. In that case there 
would be no road that you could move in people or 
equipment at all. The labour force required here. 
Manual cleaning requires a labour force to be available 
and the work typically occurs also in the same time as 
tree planting and other seasonal labour, for example, 
tourist lodges and you need a fairly high number of 
people and it's for a fairly short working season and 
because of that they tend to be unavailable and it's 
difficult anecertain@areas@tosgtindvagsuliveilentelabour 
force. 

Cost productivity. Just quickly $400 per 
hectare for this treatment and roughly half a hectare 
per person day. 

The effectiveness. It often requires 
retreatment and, in my experience, effective control 
would be only for one season at the most and 
retreatment would have to occur. The control does not 
last long enough for the crop trees to benefit. It can 
occur as often as three times or more on any one site. 
It does not control *the’ coppice growth or root 


competition because that has not been eliminated by the 
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Manual removing of the top. And in fact, as Mr. 
Campbell said, can actually stimulate growth in that 
area. 

It's good for small accessible areas 
where, for instance -- or near another value where the 
prescription had eliminated other techniques and where 
the cost and increased labour and that justifies the 
area in that case. 

The worker safety part, the risk of 
injury is highest in this treatment type and extensive 
training is required. 

Q. You filed a document that deals with 
that, Mr. Galloway, and perhaps we should just refer to 
-tCwnOW. 

MS. MURPHY: I believe you marked that as 
Exhibite621].gMr.eChaitman’ eisithatecorrect? 

THE CHAIRMAN: No, it would be 622. 

MS SMURBHYeeOh ec 228 eel hateisethe 
document. 

Q. And that document was prepared in 
response to a couple of interrogatories, in particular, 
one from Forests for Tomorrow; is that correct? 

MRee GALLOWAY. SSA mihat is: correct. 

Q. And were you involved in preparing 


this document? 
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A. Yes, along with various other 
peoples, we prepared this summary. 

This was, as you said, a recent response 
to interrogatories and it's the best to date and it was 
done on relatively short notice but, in my personal 
experience, it indicates even more so than I thought it 


might some of the concerns that manual cleaning program 


has. 

So this is a number of reported injuries 
and days of lost time - and lost time is used to 
indicate seriousness of injury here - for MNR chemical 


and manual tending operations in the area of the 
undertaking for the period 1980-1988. And I stress the 
MNR because of the short time frame and records, this 
is not projects that were contracted out because we 
would not have some of that information and it does not 
represent areas on forest management agreements, again, 
because we in this short time frame could not gather 
that information. Just a quick summary on it. And, as 
you can see, it's broken down by region by the 
different techniques. 

The other manual tending technique refers 
to a stand improvement type work that Mr. Hynard 
discussed and, in fact, does not affect a cleaning 


treatment that I am talking about. 
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Just in summary, the aerial -- incidence 
of aerial is quite low and the same for ground and, in 
fact those injuries, as the note at the bottom states, 
may actually be higher than actually happened because 
we have included six cases of alleged exposure that, 
for one reason or another, we could not prove that 
actually had been exposure. It also includes one 
sprained back and one sprained ankle in there and only 
the sprained back and ankle resulted in verified 
injuries which caused no one lost time. 

And you see, as I would suspect, based on 
my experience as well, that the manual cleaning 
injuries occur in that technique and in fact result in 
Significant lost time to the worker on that site. And 
that would not be a surprise because you are using 
rough terrain, there's travelling over rough terrain 
using sharp equipment and very labour intensive. It 
takes place over a longer period of time. You would -- 
injuries in here could also have resulted from vehicle 
accident travelling to the site on forest access roads. 
And generally they are cuts, falls, back injuries, that 
type and there is a summary attached to that as well 
which I won't discuss at this time. 

Okay. To the environmental effects. 


Economic effects and, in all cleaning, affect the 
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long-term wood supply and, therefore, the long-term 
economic viability. And this is the same for 
regardless of which technique you use, if the cleaning 
occurs, you have those benefits as predicted for the 
long term wood suppy. 

Short term income benefits occur by 
hiring the amount of people that are needed for this 
type of project. 

Erosion/siltation concerns will be 
discussed by Ms. Krishka but, in general, would be 
minimal here because all you have is people walking on 
the site. 

Aesthetics, again is minimal. The trees 
that are cut down would be laying scattered through the 
area. 

And indirect effects on wildlife occur 
such as food and shelter changes and Mr. Buss will be 
covering more of that in his evidence. 

The next overhead will indicate the 
chemical ground application. Just because of the space 
there is two overheads here in a row that will cover 
chemical ground application. 

Operational feasibility. Similar access 
restrictions occur as with the manual. Winter access, 


for instance, you have to be able to move in heavier 
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equipment, as indicated Mr. Campbell's slides, to the 
site so summer access is required. It's limited by the 
rough terrain, logging debris and residual trees that 
are left on the site. And, as indicated by Mr. 
Campbell, it's difficult because of that terrain and 
debris to achieve the even coverage as the equipment 
moves up and down over that site. 

You can have mechanical damage to your 
crop trees from the equipment moving over the site. 
With this equipment there's a higher volume of spray 
but that -- as Mr. Campbell again indicated, that is 
not a higher amount of active ingredient but higher 
volumes are sprayed on there. 

The same seasonal limits for the 
herbicides apply as in the aerial application of 
herbicides. For example, it must be done once the 
trees have hardened off and the competition is still 
susceptible to the herbicide. It's good for smaller 
areas similar to manual where you had another value for 
example, or a small block that would occur. 

It's also good for selective operations 
that might occur along a stand boundary. For example, 
if you had a jack pine/conifer stand and it bounded up 
against an aspen stand, then you could direct it 


directly beside that and it would not affect that aspen 
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stand at all. 

The cost and productivity of this 
treatment is roughly $200 to $300 per hectare and you 
would achieve 5 hectares per person day. 

The effectiveness of it is similar to 
aerial herbicides, as already partly mentioned by Mr. 
Campbell. There is a slightly higher risk of crop 
damage and that relates to the uneven terrain and the 
rate that it might spray at any one location. There is 
an increased risk of mechanical damage to the crop and 
the mechanical damage to the competition also hinders 
the uptake of the herbicides. 

We already went into detail on worker 
safety. There is a little higher worker exposure here 
because they are working right on ground with the 
herbicide, wearing uncomfortable clothes and gear 
during®it)and *theerirsk#*of injuries =a] tnovghe diana 
show up in the injury report - you have the people 
right there on the site, again, over the rough terrain 
and debris. So it's a little higher than the aerial 
application. 

And licensing is required to mitigate and 
control any worker safety issues that might happen and 
the person licensed, that applicator has to be on site. 


Environmental effects. The same economic 
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effects of wood supply occur. There's a reduced amount 
of any short term income because of a reduced workforce 
on the site. 

The erosion/siltation would only be a 
concern if the machinery had actually affected the site 
and that is not very likely if it's applied correctly. 

The aesthetics are similar to aerial 
herbicide, the leaves of the competition would turn 
brown. 

The toxicity concerns for human/wildlife. 
As Mr. Campbell says, only registered products and it 
would be similar, except there is a little greater 
concern for spills. The equipment travelling over this 
rough terrain is susceptible to overturning and may in 
a specific location spill. And the same indirect 
effects on wildlife occur and further detail of that 
will come fromaMnetRingsbury : 

The next overhead then on chemical aerial 
application. You have uniform coverage and because of 
that uniform results. The vehicle, as Mr. Campbell 
described it, is not affected by the terrain and/or the 
debris. It's not restricted by access to the same 
degree, the aircraft can get to those winter harvesting 
Sites. It's not labour intensive. Large areas can be 


completed in a short time frame which is of utmost 
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importance when you are completing the program of the 
scale we are and with the herbicide window being rather 
limited? 

The weather. Detail on weather 
limitation will be shown in Mr. Nicholson and Mr. 
Iskra's operational details. There is seasonal 
limitations, again, of when it can be done and the size 
and configuration of the spray blocks would affect the 
cost and results of the project. It's less efficient 
in small irregular block sizes. 

Cost-vandGproductivity ee eFore274-DpeLor 
example, in ‘86 costs these are, it would be $40 a 
hectare; glyphosate is $135 a hectare. Indications are 
this year that that price for the actual herbicide is 
reducing. 

Productivity, you would have 14 hectares 
per person day on those projects. 

Under effectiveness. It controls the 
coppice growth and vegetative reproduction and, 
therefore, eliminates the root competition. The slower 
exposure of crop trees as opposed to cutting the 
competition right down beside it, can allow an 
easier -- reduce the shock of the tree to increased 
life. It's selective if applied by all our rules and 


regulations and does not affect the crop tree. And 
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there is no mechanical damage to the crop trees or the 
competition as there would be in the ground 
application. 

The worker safety. For this treatment 
there is a smaller volume in a closed system when you 
are mixing this and there is -- would not be workers on 
thetground vinedirecteproximityato«whe chemical lasiit 
was being sprayed. So there is the least risk of 
injury as indicated in the summary we already 
discussed. And you have the training of a very small 
group of people and a very detailed training program to 
complete these projects. And, again, the licensing 
requirements are in effect. 

The economic effects, the same again, 
wood supply and the income is even less here because of 
the reduced labour force required on these projects. 

Aesthetics the leaves would turn brown as 
well again and would show up like that. 

Toxtcubyrconcerns, human/witdlife. "irte@s 
only used with registered products again. And indirect 
effects from vegetation and habitat, and Mr. Kingsbury 
will be talking to that issue in detail. 

MR. MARTEL: Could I ask a question. 

When we were in Kapuskasing a few weeks ago it seemed 


to me that there was more than just turning brown of 
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the trees -- of the leaves that, in fact, a lot of the 
trees that were there lost all their foliage and, in 
fact, were in the process of dying, this was after the 
cut and people had gone back to treat the area. 

How much of this substance are we 
applying and what are the effects on the other residual 
trees? 

MR. GALLOWAY: Okay. One part I will 
answer and I will allow Mr. Campbell to speak to the 
amounts and where it is. 

I say it again that the leaves would turn 
brown. You are correct, in gradually they all fall 
off, that tree there would die and you would see the 
sticks remaining of that as it's there. And then it 
might -- it would in fact also revegetate slowly 
underneath that as well. 

MR. MARTEL: But the big ones were dead? 

MR. GALLOWAY: That's correct. 

MR. MARTEL: The huge trees. 

MRIS GALLOWAYS Se Thatehs correct. 

MR. MARTEL: And that was as a result of 
thesia 

MR. GALLOWAY: It would be -- the 
herbicide on that area would result in that as well. 


The residuals, I assume you are speaking to? 
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MR. MARTEL: Yes. That is why I asked 
the question about quantity, because to kill trees of 
that size you must be using a fairly large amount, I 
don't know, so maybe I will ask Dr. Campbell that. 

DR. CAMPBELL: The amount of herbicide 
which is required te kill a large tree is not 
necessarily that much more than to kill a small one. 
You realize, a larger tree is going to have a larger 
surface area of foliage. The important thing, this 
is -- you may remember, I was talking about controlling 
the grass with something like Roundup. 

One of the reasons, if you have got grass 
that's a perennial grass that has an established root 
system, if you spray too early in the season there 
won't be enough leaf surface to absorb enough chemical 
in order to kill the roots. So, generally speaking, 
you don't need more to kill larger plant. 

MS. MURPHY: Q. And Mr. Martel was also 
asking about the effects on residual trees. Is that 
related to the evidence you were giving earlier Mr. 
Campbell about spray windows? 

TeemaSOrcyen Mi. Campbell and I.-- or Dir 
Campbell and I both have the same affliction and; that 
is, we are both a little deaf and I thought I maybe 


better mention that at least for myself because I will 
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be around for a while and we both have this problem and 
we have sort of set off a cannon in front of us if you 
can't get our attention. 

DR. CAMPBELL: A. And also I had someone 
talking in my other ear. If you could repeat that, 
please? 

Q. My question was that Mr. Martel was 
asking you about the potential effects on residual 
trees as well, and I was asking you whether that's 
related to the evidence you gave earlier about spray 
windows, the effects of using the product and the 
effects of them on the trees -- 

MS. MURPHY: Well, when you were talking 
about residual trees, were you talking about the 
residuals, Mr. Martel? 

MR. MARTEL: Yes. 

MS. MURPHY: Or the once that you wanted 
to keep? 

MR. MARTEL: The ones you wanted to keep, 
trees that you left behind. 

MS. MURPHY: Yes, the crop trees. 

Q. So Mr. Martel is interested in 
knowing whether, when you affect the vegetation that 
you are trying to affect, are you likely as well to be 


affecting your crop trees? 
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DR. CAMPBELL: A. Well, this is one of 
the reasons why you have to be careful about the rate 
of the chemical that you put on and you also have to be 
careful about the timing. 

As I mentioned that the conifers, say, 
such as spruce, you definitely could damage them if you 
applied glyphosate before they had become dormant later 
in the season. 

MR. GALLOWAY: A. Okay. To proceed into 
the next question of my first overhead then. 

Ovdoawells ifsevyousjust wanthtogwait forta 
minute. 

MS. MURPHY: I think Mr. Galloway would 
probably be another 20 minutes or so. Would you like 
to continue or would you like to take 10 minutes? 

THE CHAIRMAN: Well, would it be 
convenient to finish off with him and then take the 
afternoon break, and then start with the new witness 
after the break? 

MSee MUR PHY meCentainlivs 

THE CHAIRMAN: Okay. Why don't we do 
that. 

MS; MURPHY: .Q%s-Aleraght)esthat's fine 
then. Let's go ahead with the next question. 


MR. GALLOWAY: A. If you remember the 
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first slide that had the questions we were going to 
answer, the next question: Why is aerial application 
of herbicide the most common method of cleaning in the 
boreal forest and specifically of cleaning conifer. 

Basically each method has advantages and 
disadvantages and each method is also not always 
interchangeable, as Mr. Hynard stated, so that there is 
not always all three options available. 

For example, an area of concern where as 
the prescription was developed a herbicide was 
precluded on an area, then obviously those options are 
not available to do, or in the manual case an area 
where grass and raspberries where the manual tending 
would be totally ineffective, it is not an available 
option. 

But just to look at some of the details 
quickly as to why aerial application is the most common 
choice. First of all, just a summary of the costs and 
productivity. Mit obviiously#haseavmuchwnigner 
productivity per hectare to complete the projects and 
that results in the similar cost savings on the area, 
as this overhead, just as a summary of past evaluation 
of each treatment. 

The size of the program in Ontario - and 


I will show a graph of some trends and Mr. Hynard did 
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show the size yesterday - makes it the only feasible 
alternative in most cases. Along with that, the short 
time frame and spray window that's available to 
complete that program. The unavailability of labour to 
do these tasks in certain areas is a concern. It's 
difficult, in my experience, to find enough people to 
complete the manual tending jobs that we have at 
present. 

Access difficulties in much of the area 
of the undertaking is common and because these projects 
are going on two, three years after the renewal 
process, could be more than that, could be five or six 
years after the harvest when the road was built and, in 
fact when it was a winter road, as you mentioned, you 
may not be able to get into the area. There is less 
risk of worker injury in the aerial applications as 
shown in the summary we discussed. 

There is also a less need for a 
retreatment due to the effectiveness of the herbicide 
as compared to manual and, in fact, it would be rare to 
have an area that would be retreated more than once or 
twice at the most. That would be a rare occasion. 

The uniformity of coverage on an area 
compared to ground application is also a critical 


matter in the choice. This decision then is made on a 
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project-by-project basis and, given all those foregoing 
issues, aerial is chosen most often both on an area 
basis and by the number of projects. 

Just one final point and a couple of more 
overheads to show. Just because I'm confusing my sport 
and putting them out at the wrong place here. 

The importance of aerial herbicide in the 
boreal forest. I have a few major points to be made 
there to stress the importance of it. It is the major 
tending treatment, 87 per cent, as mentioned by Mr. 
Hynard. It is a part of the silvicultural package, 
again as mentioned by Mr. Hynard, and in fact the 
renewal options depend on the follow-up effectiveness 
of the cleaning treatment. 

You have to keep that forest growing at 
the planned rate, as mentioned by Dr. Osborn in Panel 
4, and the failure to have the release can cause the 
loss of original investment. For example, the money 
spent in the renewal program, as outlined in Panel 11, 
might be lost if there is no follow-up cleaning. 

Mr. Hynard also outlined how critical 
tending is and that does not change for the cleaning 
part of tending. And an understanding of that need for 
cleaning is developing even more as we understand the 


long-term wood supply needs and analysis. This 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18190 
Campbell,Buss,Hynard, 

Krishka 

dr ex (Murphy) 


activity is taking on an increasing importance as that 
understanding develops, and Ms. Krishka will be 
outlining some of the short-term and long-term 
benefits. 

The way we think about the need to tend 
is described quite well in the Baskerville article. It 
is Panel 12 evidence package on page 174 to 193: The 
Strategic Impacts of the Failure to Control 
Competition. 

Q. And I don't know that you need to go 
to that paper right now, I think Mr. Galloway will just 
be reading in two short excerpts. 

A. The concept generally used to explain 
this is that tending has an effect at three levels, as 
the overhead shows. The tree is affected for survival 
and growth and yield of the individual and, as Mr. 
Hynard's biscuits yesterday showed us, if you had only 
one tree growing at that increased rate, you would not 
have a very successful plantation. If, in fact, all 
your trees were growing at that rate you would have a 
successful plantation and an increased stand volume. 

So the other way it is affected is at the 
stand level where the volume shows up. Again, that's 
not -- that may not be of consequence if it is only one 


of your stands that's not growing at the expected rate, 
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but where it becomes absolutely critical is when enough 
stands are growing at a reduced rate that affect the 
long-term forest level supply. 

Mr. Baskerville in that paper is talking 
about the potential effects of the forest level of not 
cleaning, but it also -- the concept is important 
either way, the importance of cleaning as well. The 
effect of that series of decisions to treat or not 
treat is ultimately at that forest level. 

Just to quote one area, as Ms. Murphy 
stated, on page 184 at the bottom of the page: 

"The point is..." 

Starting there: 

"The point is that at the forest level, 
the price of failure to control 
competition can be substantial. Do not 
make the mistake of trivializing the 
importance of controlling competition by 
looking only at an individual stem or an 
individual stand for the sake of simple 
comparison. At the forest level, both 
forest management control and industrial 
survival are often at stake." 

Three quarters of the way down the next 


paragraph starting with "In the strategic context...": 
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"In the strategic context, it does not 
matter what the tactic actually is as 
long as it controls the competition. 

However, it is not possible to 

over emphasize the necessity that the 

chosen tactic must be implementable on 

the ground, must be implemented on the 
ground and must actually control the 
competing vegetation on the ground." 

So just to use that -- to stress the 
importance of aerial application, strategically it does 
not matter which method you use, but it has to be 
implemental and on the scale we are operating on the, 
amount of area being renewed in the boreal forest, 
aerial application I believe is the option of choice in 
most cases. 

This focus of -- at the forest level 
again is important within the timber management plan to 
give that long-term strategic view and within the 
five-year review the tactics to achieve that strategic 
target. 

Q. So do you have to engage in this kind 
of thinking when you develop and write a timber 
management plan? 


A. Definitely. That would occur in the 
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setting of the objectives for that unit of the 
anticipated wood supply, and that means that the also 
anticipated maintenance to keep that wood supply 
growing is expected at that time. 

The next overhead just to show trends, 
trends that have been occurring, and Mr. Hynard showed 
this Tin -atpierchart ftorm-eand=thiseissjustwetor 
herbicides used for chemical cleaning in Ontario and it 
is noted that as increased knowledge in technology 
occurs the interest is increasing. 

As Mr. Campbell stated, the availability 
of glyphosate in ‘84 also shows«up in these treatments. 
It allowed treatment on sites that were not -- could 
not be done before effectively. So this graph just 
shows the hectares tended by year by chemical cleaning 
method. It includes aerial and ground in this 
Situation. 

It is also currently levelling off as 
there has been a bit of catch-up of the backup -- 
backlog that occurred on those sites. The very 
productive sites where 2,4-D, for instance, could not 
control any grasses and raspberry. 

The final message and overhead. Cleaning 
occurs only where - and it is inherent in that whole 


decision process I described - where the forest 
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Management at the unit level objectives require it and 
at the site level require it, and there is a sufficient 
crop of healthy trees that have occurred through the 
renewal program and the competition is or may affect 
the crop, and that is where the cleaning projects 

OG Clie 

In Ontario that's about approximately 
one-third of the sites, of the total harvested, anda 
very minimal amount of those would be actually cleaned 
each year depending on need. 

Q. I understand that Dr. Campbell will 
belgiving thatekind=of=intormatzonein asltttle more 
detail? 

A. That's correct. 

THE CHAIRMAN: Mr. Galloway, would you 
consider tending activities, including spraying 
activities, in any areas that you would not in the 
foreseeable feature be harvesting? 

In other words, there is vast areas of 
the province that you probably have a reasonable idea 
you are not going to get to at least in the near term 
or the next ten years or something like that, would you 
be considering any kind of tending activities to 
preserve those forests, notwithstanding that there is 


no harvesting objective within the foreseeable future? 
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MR. GALLOWAY: No. In this tending and 
cleaning it will only occur where harvest had occurred 
and where the ensuing renewal had occurred, and on that 
small part of the land base in any one year is the only 
place where the cleaning will occur. 

THE CHAIRMAN: So in an area that, say, 
had been burned out by a fire but you weren‘t really 
going to be harvesting in that area, it was naturally 
regenerated and it may be coming in in a fashion that 
is prone to competition, if you are not going to 
harvest it, you are not concerned about in that sense; 
is that correct? 

MR. GALLOWAY: Now, that's a different 
question. In that sense where you would be -- in most 
cases after fire, the regeneration coming back would be 
preferred anyway and it would be rare - I have never 
known it to happen - but there is some reason that if 
in fact you wanted to effectMthat site -otfrarvfire «iC 
might be done. But I have never, never heard of it. 

THE CHAIRMAN: OKay. 

MS. MURPHY: That question though will be 
addressed in a little more detail with respect to the 
insecticide matter, of course, Mr. Chairman; that is, 
by Mr. Churcher. 


THE CHAIRMAN: Okay. Is this a good time 
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for a break? 

MSS MUREHY -mmyYese fathinks unless youshad 
any questions. Thank you. 

THE CHAIRMAN: Okay. 20 minutes. 
meeneeCeSSetakenvates:03enpem= 
a=>On nesumingeates +45ep.m; 

THE CHAIRMAN: Thank you. I apologize 
for being delayed coming in. Does anyone have an extra 
pen, by any chance? 

MS. CRONK: Kate? 

MS. MURPHY: (handed) 

THE CHAIRMAN: Thanks. 

MS. MURPHY: Just before we carry on, a 
couple of the witnesses were concerned about some of 
the questions from the bench -- from the Board and 
would like to clarify, if possible, that they were 
actually responsive to the question and perhaps it is 
best to have them just explain to you. 

MR. GALLOWAY: Mr. Chairman, you asked me 
about: Would you apply herbicides to an area that had 
not been harvested or planned to harvest, if that's 
correct, and I said no. 

And then you said: Well, in case of a 
fire, renewing the area, might you? And, yes, in fact 


you might at that time. If it required it, you would 
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evaluate through the same decision chart. 

Is that a suitable answer? 

THE CHAIRMAN: Yes, yes. 

MR. GALLOWAY: Okay. 

DR. CAMPBELL: Mr. Martel, you asked -- 
you were talking about a situation in Kapuskasing and 
there was reference to the large trees, and I ama 
little confused. Could you perhaps describe the exact 
Situation because I am not sure whether I... 

MR. MARTEL: Well, we were in what was 
the lowlands which isn't much different from the 
highland up there, as I learned. 

DR. CAMPBELL: No, it's not. Three feet. 

MR. MARTEL: About a foot. And there 
were these huge types of poplar that were all dead, 
they can't be used, and they had -- someone said in 
fact that those were there and dead because they had 
sprayed. 

And I wasn't sure if spraying would kill 
trees that size or the volume it would take, so that's 
why I asked the question, because they were huge, I 
mean they were 40, 50 feet high, they were not little 
trees and the landscape was just filled with them. 

DR. CAMPBELL: But your reference then 


was to residuals. Now, were you -- 
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MR. MARTEL: Oh, after that. There are 
certain residuals -- if you are going to go in, there 
are other trees. I wasn't talking about that type 
though. When you are applying herbicide, how do you 
prevent certain trees from not being affected which 
might have been left for seed or so on? 

DR. CAMPBELL: Do you mean the crop trees 
then? 

MR. MARTEL: Yes. Does that occur or am 
LeUSstra. - 

DR. CAMPBELL: Well, under the conditions 
that we use the herbicide, the crop trees would not be 
damaged. And as I said, that even if you had large -- 
were trying to control large trees, you would still 
only be using a relatively small amount of chemical. 

In the case of the Vision or glyphosate 
it is six litres per hectare is the maximum amount that 
could be used whether or not the trees you are trying 
to control are large or small. Have we covered it now? 

MR. MARTEL: I guess what I can't fathom 
is if you leave certain trees for seed trees and you go 
back -- can you go back and treat an area -- let's say, 
you have left seed trees and they are scattered 
throughout the clearcut, and if you want to treat that 


area, how could you treat that area without affecting 
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the seed trees that are left? 

DR. CAMPBELL: If you are talking about 
deciduous seed trees such as an aspen and you wanted to 
control, say, grass and raspberries and wanted do it 
with an aerial application, you couldn't. 

If by seed trees you mean conifers, which 
is I think the main sense we normally use seed trees, 
again, we are pointing out that the conifers have a 
considerable physiological tolerance and, again, 
whether they were large or small would not, you know, 
make that much difference. They will tolerate, say, 
glyphosate or 2,4-D. 

MR. MARTEL: That's fine. Thank you. 

MS. MURPHY: Thank you. 

Okay. We are going to now go on to the 
evidence of Cindy Krishka. Again I would like to -- 
oh, that's correct. Excuse me, I have made an error. 
Mr. Campbell has the end of his evidence to present 
before Ms. Krishka begins. 

CONTINUED DIRECT EXAMINATION BY MR. FREIDIN: 

Q. Mr. Campbell, if you could refer back 
to 619 which were your overheads. The third topic that 
you indicated that you were going to cover was Ontario 
forestry herbicide use. 


And perhaps you could begin there and 
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provide the Board with the statistics that you 
indicated were going to be spoken to? 

DR. CAMPBELL: A. Yes, thank you. Can 
someone move that projector? Thank you. 

Okay. Could I ask the people to take 
their Volume I, Panel 12 and turn to page 228. 

Tables 2 through 6 here describe the 
areas treated with the various herbicides used in 
forestry and they simply compiled the statistics in 
several different ways. I am not going to go through 
these in detail, we are just going to look briefly at 
two of them. 

If we take the one on page 228, Table 2, 
the use of herbicides in forestry in Ontario in 
1986-87, area treated with each herbicide, site 
preparation versus tending. The first thing you might 
notice is that 2,4-D and glyphosate, looking in the far 
right-hand column, actually make up 90 per cent of the 
total herbicide which is used. 

Another point to notice, down at the 
bottom -- the very bottom row along the bottom, per 
cent, that the breakdown between site preparation and 
tending, you see that -- at that time anyway, 83 per 
cent of the herbicide use was for tending and 17 per 


cent was for site preparation. 
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I should point out here in this series of 
tables that these figures are for all herbicide 
applications on Crown land and also on land managed by 
the Ministry, so it does include a considerable amount 
of area outside the area of the undertaking. 

Now, there has been some confusion about 
the information in Table 1 on page 118 that Mr. Hynard 
had in his evidence, some confusion why the numbers 
appear to be different. The point is that the numbers 
on page 118 are strictly for Crown land in the area of 
the undertaking. So the different -- the numbers come 
out slightly different. 

The other point, on Table 2 here, as we 
pointed out, there were five herbicides that we are 
uSing operationally in the area of the undertaking, 
2,4-D, glyphosate, hexazinone, simazine and picloram. 
We have another category here, other herbicides. 

The other herbicides were used almost 
exclusively outside the area of the undertaking. In 
fact, there was only 148 hectares treated within the 
area of the undertaking in othe rherbicides than these 
ones. 

If we could turn now to Table 4 on page 
231, this is area treated with each herbicide, aerial 


versus ground. And the point to make here is that 
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aerial application makes up 87 per cent of the total 
herbicide application versus 13 per cent on ground. 

Now, if we look at 2,4-D alone, and this 
is a herbicide which is used almost solely on cut-over 
Situations as opposed to glyphosate which is also used 
in an old field situation, we find that 2,4-D, the 
breakdown actually comes down to 98 per cent aerial 
VERSUS) 2eipercents ground.e) Ands thatesusd mptye a 
reflection of the factors that Mr. Galloway referred 
to, the accessibility, the terrain, the need to cover 
the area. 

To move on to the next section which will 
be herbicide use in perspective. I have included this 
section because we know that the public is concerned 
about the use of herbicides in forestry and I believe 
that at least some of this concern is based on a couple 
ofs misconceptions.» “And thes finst cfptheseias that 
different herbicides are used for forest management and 
for other uses. 

I think the point to be made here is that 
all of the herbicides that we are using are ones which 
are also used in agriculture. There is a reason -- 
there is a very good reason for that actually because 
what happens is that the forestry market is not really 


large enough to warrant manufacturing a herbicide 
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strictly for that market, and so we essentially have to 
ride piggyback on agricultural herbicides. 

The second misconception -- 

THE CHAIRMAN: Excuse me, Dr. Campbell. 

DR. CAMPBELL: I am sorry? 

THE CHAIRMAN: Where else would 
herbicides be used other than for agriculture or 
forestry? 

DR. CAMPBELL: Homeowner use, killing 
weeds in your lawn. 

THE CHAIRMAN: Wouldn't that double 
though for agriculture? 

DR. CAMPBELL: Pardon? 

THE CHAIRMAN: Wouldn't the same ones you 
would use for your lawn also be used in agriculture? 

DR. CAMPBELL: Oh, certainly. Certainly. 
But, again, you are probably not going to register and 
develop a chemical strictly for a homeowner market. 

The rule of thumb that is often used when 
coming up with a new herbicide is, if it can't be 
used -- it isn't going to have a use on corn, soy beans 
or small grains, forget it. If you can get other 
crops, that's fine, but you have to have one of those 
crops probably to really warrant it, as a general rule. 


The second misconception is that -- 
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relates to the significance of the amount of herbicide 
used in forestry. As we mentioned earlier, we saw from 
the table, the total amount of herbicide used in 
forestry in the province was 73,338 hectares. This 
sounds like quite a lot, but what does it mean? So the 
rest of my presentation is going to show how this 
73,338 hectares relates to the forest area being 
managed and how it also relates to other herbicide 
uses. 

This is a herbicide -- this is an 
overhead entitled: Herbicide Statistics for Crown Land 
Treated for Forest Management in Thunder Bay District 
in 1986-87, Part 1. This table and the next two come 
from Table 7 on page 234 of the statement of the 
evidence. These tables examine some aspects of the 
1986 herbicide program in a single Ministry district, 
the one that we are in right now, Thunder Bay. 

We see that in 1986 the area within the 
district which was treated with herbicide was 6,717 
hectares. And what this represents, this represents 
0.24 per cent of the total area of the district which 
is 2.8-million hectares or it represents 0.45 per cent 
of the area of production forest, 1.5-million hectares. 

I should just mention in passing that 


this proportion of the production forest treated is 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,iIskra,Galloway, 18205 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Freidin) 


4.45 per cent, is actually -- approximately double the 
provincial average. So Thunder Bay District is 
actually a little high in relation to the average. 

Just trying to again put it in some kind 
of perspective, the area which was treated with 
herbicide, the 6,700 hectares, is approximately one 
quarter of the harvest cut for that year, 28,000 
hectares. It works out to approximately a third of the 
size of an average trapline ina district. 

Now, that would be -- conceivably you 
could”“spray a third ofa" trapline if’ in factwthat 6,700 
hectares were all in one spot. What we will see is 
that’it 1S>—— ane cvacumncasenoce 

MR. FREIDIN: 9. Do you know how large 
the average trapline is? 

DR. CAMPBELL: A. Yes. The average trap 
line is 17,000 hectares. 

OF SOELY.. 

A. So having established that the area 
treated with herbicides is a small percentage of the 
production forest, the next question is: How are these 
6,700 hectares distributed? Is it all in one chunk or 
is it scattered around in smaller pieces? 

And for the purposes of this I decided to 


consider only the area treated aerially, and the reason 
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for this is that the aerial spray blocks tend to be 
larger and if we included the ground spray blocks in 
with the aerial ones the average which we would get 
would probably not be fairly typical or representative. 

So all this overhead shows on the Thunder 
Bay District, Part 2, is that the area treated aerially 
is 89 per cent of the total treated. So if we simply 
look at the area treated aerially we are considering 
most of it. 

The next overhead is the statistics, Part 
3, and the first item here is the size of a base map 
and a base map is simply a grid system which is used to 
locate fires and often silvicultural projects, such as 
herbicide treatments. 

You will see that the size of a base map 
is 25,000 hectares. It would take 114 of these to 
cover the district and when we check the location of 
where the herbicide spraying was done in 1986, we find 
that only 20 of those 114 base maps had herbicide 
application in them. 

In a base map in which there was 
herbicide applied, the average area treated was 299 
hectares ner ae works out to 1.2 per cent of the area 
of the base map. 


If we refer that back to a trap line, as 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18207 
Campbell,Buss,Hynard, 

Krishka 

dr ex (Freidin) 


you recall the trap line was about 17,000 hectares 
which is somewhat less than the size of the base map, 
that 299 hectares works out to less than 2 per cent of 
the area of a trap line. So it's very unlikely that 
more than 2 per cent of a trap line would be treated in 
any one year. So this gives us some idea of the 
spacial distribution of herbicide application across a 
district. 

The data in the next three tables comes 
from Table 8 which is on page 237 of the statement of 
evidence, and the title of this one: Ontario Herbicide 
Statistics Forestry versus Other Users, Part 1. And 
what these do is compare forestry use of herbicides to 
other herbicide uses in Ontario. If you have a copy of 
your -- an overhead there, you should note that this 
total forestry herbicide use, 1986 should be 73,338 
rather than 346. 

What we see is that this forestry -- 
total forestry herbicide use, 73,338 hectares, 
represents 0.21 per cent of the total production forest 
in the province and the total production forest being 
35-million hectares. 

Now, next to this line, this line here, 
when I compare, taken the 2,4-D and glyphosate use in 


forestry. And the reason I have taken those two 
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herbicides is because, as we pointed out, they made up 
90 per cent of the total which was used, in this case 
66,348 hectares. 

We have compared them with the 
agricultural use of phenoxy herbicides and glyphosate. 
Now, I picked phenoxy because 2,4-D is a phenoxy 
herbicide, it's the only phenoxy herbicide that we use 
but agriculture uses a number of other ones, so it 
Makes sense to compare. We are in effect comparing 
forestry use of phenoxys and glyphosate with 
agricultural use of phenoxys and glyphosate. 

Unfortunately, thee most recent figures I 
was able to get for agriculture was 1983, it probably 
has not changed dramatically. I used the 1986 figures 
for forestry because they are probably more 
representative of what we are using now. In 1983 
glyphosate was not available for operational use. 

What we find then is that the 
agricultural use of these two herbicides or these two 
categories, in the agriculture use we have 500,000 
hectares versus 66,000 in forestry. There is seven 
times as much used in agriculture as in forestry. 

If you work it out on a percentage basis, 
there is a much smaller agricultural crop area than 


there is production forest, so the per cent of 
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agricultural crop area treated with these herbicides 
works out to 12 per cent as opposed to .21 per cent in 
forestry, a 60 times differences. 

Q. On that particular overhead, forest 
herbicide use 1986, which is the third line, were all 
five of the herbicides that are used in forestry 
included in that number? 

A. Yes, this includes all five of the 
herbicides. 

Q. Right. And if we look at the second 
last line for agriculture, phenoxy and glyphosate, are 
those the only two herbicides which are only used for 
agricultural purposes? 

A. No. There is a large number of other 
herbicides used in agriculture and, just as an example 
from the same source I checked, for example -- there 
is -- 1,052,000 hectares of corn were grown in 1983 in 
Ontario and of that, when you add it up, the various 
herbicides which were used on that corn, it came to 
1.7-million hectares. 

Now, obviously a lot of the hectares were 
treated with more than one herbicide or treated more 
than once in that one year. 

THE CHAIRMAN: Dr. Campbell, what are 


they using in substitution for alachlor these days, is 
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it one of the ones you use in foresty that also would 
suit that? 

DR. CAMPBELL: No. The one which would 
probably be the major one is a related -- there is 
alachlor and there was also something called 
metolachlor. It's a similar chemical and I would 
suspect when we get the statistics out - they collect 
these agricultural statistics every five years, so they 
should have done it in 1988 too and I would expect the 
report will be out shortly - and I think what you would 
find is that where alachlor -- just hang on a second... 

In 1983 there were -- 233,000 hectares 
were treated with alachlor and 211,000 were treated 
with metolachlor. The basis for the difference - I'm 
choosing one over the other - I am not sure about. 
Certainly the experts in agriculture argue back and 
forth a bit, but I think what you would find is that 
that entire 450,000 hectares would probably be almost 
entirely metolachlor. 

MR. FREIDIN: Q. And if we take -- you 
indicated that more than just the phenoxy and 
glyphosate are used in agricultural purposes. If we 
added in all of the agricultural herbicides and 
compared those to all of the forestry herbicides, what 


would happen to the numbers that we looked at? 
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DR. CAMPBELL: A. Well, the numbers 
would obviously get very large. As I say, it's 
difficult to do it on the basis of hectares because a 
lot of the areas are treated with more than one 
herbicide. 

Thiséis®why) le simplymtook® corm, it’s? one 
of the - it and soya beans are the two largest crops. 
But as I say, even with simply taking corn which 
represents only a quarter of the agricultural land, it 
was 1.7-million hectares worth of herbicide 
applications on that. 

Q. Right. So you said the numbers would 
get larger. I assume you are talking about the 
differences between the numbers? 

A. That's correct. This next overhead 
Forestry versus Other Users, Part 2 and what it is 
Simply doing is comparing the forestry use of 2,4-D 
with some other non-agricultural uses. 

And in this particular slide we talk 
about utility rights-of-way, this is going to be hydro 
and the pipelines primarily; road sides I think is self 
explanatory; commercial lawn care, 2,4-D use, this is 
people such as Chemlawn and the Weedman who come around 
and will spray lawns or things like golf courses 


perhaps. 
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We have a slight mixed set of statistics 
heres ie couldnwate getealle of@thesta gunestit ors 1986) hsb 
it is somewhere from 1983. The roadside is all 
phenoxys rather than just 2,4-D, but in terms of 
ballpark figures, what we can see here is that the 
forestry herbicide use in 1986 of 2,4-D:;: 35,000 
hectares, is approximately one third of the total 
non-agricultural use, the total being 110,000 hectares. 

And the next overhead: Forestry versus . 
Other Users, Part 3. What we are comparing here is the 
use of 2,4-D by householders and by -- and for 
forestry. 

Now, the figure for householders is 
expressed in terms of kilograms purchased because it's 
possible to obtain records of the amount that was sold; 
it's not possible to get a record of actually what area 
was treated by the householders. 

This figure came from a report -- 
consulting report which is listed in my bibliography, 
the Deloitte Report and they actually had sales figures 
for all of these different use patterns. 

They listed the sales of 2,4-D to 
forestry and the number they came up with was a very 
small one which gave somewhat of a misleading 


impression because it certainly didn't represent what 
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we had used. I estimated the amount of 2,4-D which was 
used in terms of kilograms from the amount of area that 
was treated, and I think the -- well, the reason that 
the figures they had were low was that obviously the 
2,4-D we used in 1986 had been purchased previously. 

Q. You made reference to a report and 
L'misorry -?iedransticatchathats” \Wasy thats tnermDelontte, 
Haskins Report? 

AVV? That’s*¥correct. 

©. 9" Thankseyvyou. 

A. The point here anyway is that 
householders in Ontario actually purchased, whether 
they used it or not, purchased more 2,4-D than was used 
in forestry in 1986. 

The last overhead just summarizing 
herbicide use in perspective and just the points to be 
made hereis that the area of forest treated is small -- 
treated with herbicides is small in comparison to total 
forest area. The area of forest treated with herbicide 
is composed of small blocks which are widely separated 
and the area treated for forestry purposes is small in 
comparison to the area treated for other uses. 

And that is my evidence. 

MReEREDTDIN: "Aihankryou, Dre Campbell: 


MS. MURPHY: I would like to file some 
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material as exhibits and, again, I would like to file 

all of the exhibits before Ms. Krishka starts so that 

we don't have to interrupt as she goes through. 

THE CHAIRMAN: Very well. 

MS. MURPHY: The first one is a series of 
overheads. And again for the exhibit I have marked the 
pages in this case A to G and that will be 623; will 
it, Mr. Chairman? 

THE CHAIRMAN: That's correct, Exhibit 
623% 

MS. MURPHY: (handed) 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 623: Series of overheads (A to G) to be 
used in Ms. Krishka's 
evidence-in-chief. 

MS. MURPHY: The next exhibit is an 
envelope that contains hard copies of the photographs 
that Ms. Krishka will be referring to and she has also 
prepared, and I would suggest that we file separately, 
a list of those slides. 

It does contain some material that was 
not in the witness statement, but on this list she has 
indicated which the new ones are, has. provided the 
description of them, and has indicated for the ones 


that were in the material, what photograph number they 


were originally. 
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THE CHAIRMAN: Okay. Let's mark the hard 
copies of the photographs Exhibit 624, the list of the 
slides Exhibit 625. 

MS. MURPHY: (handed) 

THE CHAIRMAN: Thank you. 

---EXHIBIT NO. 624: Hard copies of photographs to be 
used by Ms. Krishka in 
evidence-in-chief. 

—---EXHIBIT NO. 625: List of slides to be used by Ms. 
Krishka in evidence-in-chief. 

MS. MURPHY: Next we have two 
interrogatories. I would suggest that we file them 
separately since Ms. Krishka will be speaking to one of 
them. So first, interrogatory from the Ministry of the 
Environment to Panel 12, Question No. 12. 

THE CHALRMANG ee exhnLbDit 6267 
-~--EXHIBIT NO. 626: MOE Interrogatory Question No. 12 

(Panel 12). 

MS. MURPHY: And the second one is an 
interrogatory from Forests for Tomorrow to Panel 12, 
Question No. 11. 

THE CHAIRMAN: Exhibit 627. 

MS. MURPHY: (handed) 
=—-=—KXHIBLTNOeOd (eer rire Incerrogatvory OUueSLIOneNO. 1. 


(Panel 12). 


MS. MURPHY: And finally in her evidence 
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Ms. Krishka will be referring to two studies that were 
actually conducted by her and others. 

She will -- in the evidence she will only 
be referring to a couple of graphs or charts that are 
in these studies but we thought it would be wise to 
provide the studies as exhibits and to the other 
parties. 

So the first one is called Spruce Height 
and Volume Growth, Response to an Aerial Release 
Treatment Using 2,4-D on Three Plantations Near 
Manitouwadage, Ontario by Krishka and Towill, 
T-o-w-i-1l-1l, and that is dated I believe 1989. 

THE CHAIRMAN:' Exhibit 628. 

———BXHIBIT NO. 7628 2m, Studyvaentitied-sSprucesmHeight and 
Volume Growth, Response to an 
Aerial Release Treatment Using 
2,4-D on Three Plantations Near 
Manitouwadge, Ontario by Krishka 
and Towill dated 1989. 

MS. MURPHY: And second one is called: 
Jack Pine Height and Volume Growth, Response to an 
Aerial Release Treatment Using 2,4-D on a Plantation 
Near Atikokan, Ontario, again by Krishka and Towill and 
again dated 1989. 

THE CHAIRMAN: Exhibit 629. 

---EXHIBIT NO. 629: Study entitled: Jack Pine Height 


and Volume Growth, Response to an 
Aerial Release Treatment Using 
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2,4-D on a Plantation Near 
Atikokan, Ontario, by Krishka and 
VOW Gdted “Looy . 

MS. MURPHY: (handed) 

THE CHAIRMAN: Thank you. 

MS. MURPHY: And just before we start, 
did you have a preference as to a time to rise, Mr. 
Chairman? 

THE CHAIRMAN: Well, where do you think 
you will be? 

MS. MURPHY: Well, actually I have a lot 
of hope that we would actually finish Ms. Krishka in 
perhaps an hour and a half or less, and perhaps we 
shoulad"=just, try tomdo, tnac. 

However, of course, if you had some other 
plans I thought it would be wise for us to find out. 

THE CHAIRMAN: An hour and a half would 
take us close to six. How much have you got left for 
tomorrow and the next day? 

MS. MURPHY:. Well, Mr. Buss won't take 
very long. I am not sure about Mr. Churcher, and I was 
planning to do Mr. Nicholson and Mr. Iskra together on 
Thursday. As you know, Mr. Nicholson will be here 
Thursday and they would be finished Thursday. 

THE CHAIRMAN: Well, I guess the question 


is: How far are you going to get tomorrow? 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18218 
Campbell,Buss,Hynard, 
Krishka 


MS. MURPHY: Well, actually things are 
looking fairly positive. I would expect Mr. Buss at 
the most would be an hour or less and Mr. Freidin says 
that Mr. Churcher might be two and a half hours and 
those are the only two witnesses to deal with tomorrow. 

THE CHAIRMAN: So if we spill over with 
Ms. Krishka tomorrow that won't be a major problem? 

MS. MURPHY: That sounds like that's 
true). 

THE CHAIRMAN: Mrs. Cronk? 

MS. CRONK: Thank you, Mr. Chairman. As 
the matters come up, perhaps I could raise a scheduling 
difficulty that has arisen for me on Thursday. 

I have spoken to Ms. Murphy and Mr. 
Freidin in advance of the commencement of this evidence 
to determine how long they expected to be in 
examination-in-chief. 

The difficulty is, is that I am required 
to be in Toronto early Thursday afternoon for a matter 
which is impossible to reschedule; that is, being quite 
candid I can't move it, but I have been -- was assured 
from the outset and repeatedly by Ms. Murphy and Mr. 
Freidin that they would be fortunate to get all the 
evidence in in-chief, in any event, by the end of the 


day Thursday and I know that Mr. Nicholson was 
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scheduled for Thursday morning in any event. 

So I point the matter out to you only for 
the purpose of asking for I hope what will be a minor 
indulgence that may never arise and; that is, that if 
all of the witnesses were to be finished at some point 
Thursday morning when, in the normal course, you would 
turn to our side of the table and ask us to begin 
cross-examination - it would be, I suspect, no more 
than a matter of an hour or so on Thursday - I would 
ask for your indulgence in either setting that 
cross-examination down or, in these circumstances, 
calling someone else first for that limited purpose. 

But I am hopeful that matter will not 
arise at all, given the scheduling that my friends 
have, but as it has come up, sir, I thought it best 
that I raise the matter now with the Board. 

THE CHAIRMAN: Okay. Thank you, Ms. 
Cronk. 

I think the Board will in fact indicate 
now that we would not start cross-examination until the 
following week. 

MS. CRONK: Thank you very much. 

THE CHAIRMAN: So wherever you finish on 
Thursday we will finish for the week. I think we are 


doing well (a) in having combined both panels and, (b) 
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in finishing all of the direct with this whole panel in 
the time we had this week. 

MS. CRONK: Thank you very much, Mr. 
Chairman. 

MS. MURPHY: Thank you. Mr. Chairman. 

THE CHAIRMAN: So I think in answer to 
your first question, we might as well go perhaps 
another hour, and then I don't think there will be any 
problem starting at nine tomorrow for you finishing off 
at a reasonable hour tomorrow with all of ones 
witnesses, except the two on Thursday. 

MSGSMUREHY -SAlIS righ te 
CONTINUED DIRECT EXAMINATION BY MS. MURPHY: 

Q- Ms. Krishka in speaking to Document 
No. 4 which commences at page 245 of the witness 
statement for Panel 12, and the name of that report is: 
Effectiveness of Cleaning and Effects of Tending on the 
Forest Estate. Is that correct, Ms. Krishka? 

MS. (KRISHKA as AanaYes , Abuse 

Q. And would you explain how you have 
gone about developing your evidence and basically what 
it is going to be about? 

A. Yes. I will be presenting my 
evidence basically in two parts. The first part will 


deal with the effectiveness of cleaning by manual and 
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chemical cleaning treatments. 

Q. And we are going to ask you to move 
the microphone because that will only pick up your 
voice vif younarcerightein front offic. 

AMEE Ls: thatewt?7e ls) thissbetten: 

Of sYes:. 

A. I will be dealing with the 
effectiveness of cleaning by manual or chemical 
cleaning treatments primarily with conifers. 

I will be addressing basically two 
questions in this part, the first one being: How do 
you measure or assess the effectiveness of cleaning 
treatments; the second question being: Are cleaning 
treatments effective. 

The second part of my evidence will deal 
with the effects of tending by all treatments; that is, 
all types of tending treatments on the forest estate. 
And the basic question here will be: Will tending 
affect the forest estate in different ways than would 
harvest or site preparation. 

And as did the previous witnesses, I will 
try to focus my evidence primarily on issues and 
questions that have been raised and not spend too much 
time on the written evidence. 


THE CHAIRMAN: Thank you. 
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MS. KRISHKA: You have heard, or rather 
in the statement of evidence there is a description of 
what cleaning treatments are in Peter Hynard's 
statement of evidence. Rob Galloway has described what 
the purpose of the cleaning treatments are and briefly 
I will say that's again to temporarily suppress 
vegetation which competes for light, moisture, 
nutrients and space. 

My focus will be on the objectives of 
cleaning treatments. The objectives are basically 
twofold: The first being to enhance survival and to 
attain free to grow and; secondly, to increase the 
long-term growth and yield. The question here is 
basically: Does it work? 

MS. MURPHY: Q. So just before you carry 
on, Ms. Krishka, there were two objectives that you 
were referring to. The first one is to enhance 
survival and attainment of free to grow? 

MS QOKRI SHA eyrA aeelhat. Sercornect: 

Q. And the second one was...? 

A. The second one was to increase 
long-term growth and yield. As I said, the basic 
question here is: Does cleaning work? 

There is some general interest in whether 


the expenditure of time and money is justified fer 
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cleaning treatments. People have been examining this 
question and attempting to quantify the benefit of 
cleaning treatments. 

This type of research and examination 
will help to answer questions about long-term wood 
supply in a quantitative way and I think the Board has 
heard about how that would be useful in Panel 4 in 
terms of wood supply. 

Can I have the next overhead, please. 
Effectiveness can be measured two ways. You can 


measure direct effects and you can measure indirect 


effects. 

Direct effects basically look at the 
efficacy or the efficaciousness of a treatment. The 
first way -- there are two different things you would 
look at in terms of direct effects. You would look at 


vegetation control and that would be: Have you 
controlled the target vegetation. The second thing you 
can look at is crop tolerance, you have heard of this 
from Dr. Campbell, the question being, or the point 
being: Have the crop trees been damaged. 

Indirect effects are effects that look at 
effectiveness. In this case you are specifically 
looking at crop response. The question is: Have you 


met your cleaning objectives, your objectives again 
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being, to increase survival and/or increase growth. 
This kind of assessment applies to all types of 
cleaning treatments whether they be manual or chemical. 

Direct effects are relatively simple to 
determine. For herbicides, manufacturers must prove 
efficacy in order to get registration and they 
determine a range of rates that can be applied. 
However, further work is done in this area by users to 
look at -- to test’*specific seasons and rates to find 
what is the most efficient use under various 
circumstances; that is, they would undertake studies or 
attempt to look at operational treatments to refine the 
optimum limits within the range that is on the label. 

For manual treatments, it's really 
Simple, you just go and look at it. If the 
prescription on a manual tending treatment was to cut 
or to remove a certain number of stems on a site, after 
the treatment you would go out and look and see if you 
had reached your management objective. So these direct 
effects are generally visible in a short period of time 
after the treatment. 

Indirect effects are a little bit more 
complicated. This is where a great deal of research is 
being done, the large majority of research is being 


done, and that is the area that I will mainly be 
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addressing. 

Effectiveness of cleaning treatments are 
generally measured two ways. You can either measure 
them by examining the results of scientific documented 
studies or you can use experience gained from field 
observation and monitoring. When we look or examine 
effectiveness, we are looking at it in terms of 
providing better survival and/or increased growth and 
yield for crop trees. 

Q. I understand that for the purposes of 
preparing your evidence and for the purposes of writing 
this evidence you did look at results of scientific 
studies? 

A. Yes, we did. 

Q. Okay. Can you explain how you went 
about that and basically what your conclusions were? 

A. For the purpose of this EA we 
undertook a review of scientific studies reporting 
conifer response to cleaning treatment; that was 
cleaning treatments of any type, whether they be manual 
or chemical. 

I am generally familiar with the subject 
area and the literature available since I have done 
these type of studies myself and we have submitted a 


couple of papers that I have been involved in 
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preparing. 

We did a literature review and 
documented -- which documented conifer response by 
cleaning treatments of any type. We specifically 
looked at conifer in this case because in the area of 
the undertaking the majority of cleaning treatments are 
done on conifer plantations and, as a result of that, 
most of the research that's been done has been on 
conifers. 

I will just take a few minutes to explain 
how we went about doing the literature review. First, 
peecondueeed a search of various databases for studies 
that reported conifer response to cleaning by any 
means. The search included information on areas 
outside of the area of the undertaking. This was a 
question that was raised in an interrogatory from the 
OFIA. They had asked if the studies that we reported 
were restricted to Ontario. 

What we did is we put the emphasis of the 
lit review on similar species, sites and climatic 
conditions to the area of undertaking. There are some 
studies in the literature review that are from outside. 
The reason we did this is if -- there is an equal 
amount, if not more, data available on conifer response 


to cleaning treatments in other areas, but these areas 
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are generally not terribly representative of the boreal 
forest. In fact, in most cases they are faster growing 
trees, are more productive growing conditions and we 
felt that the results would not really be 
representative of what we would see here in the boreal. 
So, as a result of this review, we located 116 relevant 
studies. 

The literature was then reviewed and 
categorized into three different categories. First, 
the first category was studies that reported a 
long-term benefit, that would have been studies where 
the assessment was conducted more than ten years after 
the tending treatment. 

THE CHAIRMAN: Ms. Krishka, if I could 
ask a question on something you said earlier. You 
mentioned that the effectiveness in terms of 
registration of the herbicide was within certain ranges 
on the label which was the basis for the registration 
in the first place. 

Is the effectiveness measured in terms of 
the herbicide with respect to a particular specie of 
tree or vegetation; and, if so, does it also indicate 
in terms of applying a number within that range of 
effectiveness to anything like site or climatic 


conditions? In other words, does it differentiate 
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between where the specie or vegetation might be? 

MS. KRISHKA: Well; yes. <Inisome 
labels, ~- welljget willwanswersthe ifirst part of your 
question,.if I can. recall it. /As Ierecall; your first 
question was: Is it -- do they actually look at 
certain specific vegetations? 

THE CHAIRMAN: Yes. 

MS. KRISHKA: And the answer to that is 
yes, they do. They will look at efficacy on a variety 
of different species and a label will list specifically 
which species the herbicide will control and which 
species it can be used on. 

THE CHAIRMAN: Is that within the general 
range or do they even break it down further and say it 
is more effective on spruce, less effective but within 
an acceptable range on something else? 

MS. KRISHKA: Well, it might tell you 
thatvit sis erfectivesatecontroldsings (ovens -ands "2/8, 
It may say that it can affect -- it can be effective in 
controlling "a" under certain conditions, but your 
second -- the second part of your question...? 

THE CHAIRMAN: The second part was: If 
you are controlling, say, poplar or -- for instance, 
poplar or aspen or something like that, in terms of the 


registration, if it is registered in Canada, is that 
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good throughout Canada or would they even go further 
and say within the boreal forest? 

MS. KRISHKA: Well, there are examples of 
where some products are restricted to use in certain 
parts of Canada. 

I believe picloram, which is - and, Dr. 
Campbell, you might be able to help me here - but I 
believe picloram is registered for use in certain ways 
in western -Canada and in different ways in eastern 
Canada. 

DR. CAMPBELL: At the present time the 
herbicides which we are using in forestry have a 
Canada-wide registration. The only one that comes to 
mind is there was one, phosamminammonium which was 
registered strictly for B.C. for a while. 

And normally this is simply a reflection 
of the fact that in order to have a Canada-wide 
registration the regulatory -- federal regulatory 
agency, which is Agriculture Canada, will require that 
there be data generated from across Canada and if data 
were only generated in B.C., they would probably 
restrict'the registratvonytostnar. 

THE+CHATRMAN’:* ©Thank you. “And in BsC. 
would also -- well, the provinces in Canada under their 


own legislation may piggyback on the federal 
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registration, but it would also have to be registered 
in the province as well; is that correct? 

MS. KRISHKA: Shedules. 

DR. CAMPBELL: Each province has its own 
rules. What we have of course in Ontario is that 
things are not registered, rather they are scheduled 
which depends upon who can use them, and who can use 
them and who can sell them, and the system in Canada is 
that the provinces can be more restrictive than the 
federal system, but they cannot be less so. 

MS. MURPHY: Q. Do those labels that you 
are talking about -- Dr. Campbell, maybe we will just 
continue with you for a second. The labels you were 
talking about, does it tell you specifically on that 
label what kinds of uses that product can be used for? 

DR.» CAMPBELL 2 .eA4 8Yes, thateis correct. 

Q. So would it say for forestry use? 

A. For example, some of the 2,4-D labels 
which we use might also include use on small grains, 
use on corn, use on rights-of-way, possibly even turf. 

Q. And would the label -- when it has on 
it that this particular product eanybe used for 
forestry, will it have on it any further information 
about the rates that can be used or the time of year 


that it can be used? 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18231 
Campbell,Buss,Hynard, 

Krishka 

dr ex (Murphy) 


A. It will have the rates for each use 
pattern and they may differ, they may differ quite 
considerably because -- depending upon the thing. 

They will certainly in the forestry one, 
if we talk about 2,4-D - I don't have the label at 
hand - but the exact wording I think on 2,4-D is: Do 
not apply for release treatments for conifers until the 
buds have set and are hard and sharp to the touch, 
which basically means they have stopped growing, they 
have set their buds and they are essentially dormant. 

QO. *So®1t is pretty ispeciite asacor the 
actual treatment too, you pointed out for forestery, 
for release for conifers? 

A. Yes. And in fact there would also 
be a separate section for site preparation. And in 
fact on the 2,4-D label the rates for site preparation 
are somewhat higher because you don't need to be 
concerned about the crop tree tolerance. 

Q. I see. 

MR. MARTEL: Did the labeling change 
after the WHIMIS legislation came in? Was there a 
change in the labeling of these various products? 

DR. CAMPBELL: Well, at the present time 
WHIMIS does not apply to pesticides because what they 


have essentially decided when they looked through the 
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Pest Control Products Act legislation, the labeling 
requirements, which is the main aspect of WHIMIS, 
really is already there. So it would essentially be a 
duplication. Pesticides have been, you know, much 
more... 

MR. MARTEL: Advanced. 

DR CAMPBELL. Well, wthatis right. wel 
mean, in terms of labeling and precautions and 
antidotes and who to call and all that sort of thing 
has been on the label for many years. 

Now, they are going to review it. I 
believe it is in 1990, they are going to look at it 
again, depending I suppose how WHIMIS perhaps evolves 
to see whether, you know, there is any need to add 
anything. 

MS. MURPHY: Q. Ms. Krishka, you were 
about to explain how you took those studies, the 116, 
and divided them into a number of categories. 

And you had explained te us that the 
first category was a list of the studies that reported 
long-term benefits. Those were studies where the 
assessments were done more than 10 years after the 
treatment; is that right? 

MS = KRISHKA Sead wealnatas tright. 


Q. Okay. 
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A. The second category were reports that 
looked at short-term benefit and that would be where 
assessment was conducted less than 10 years after the 
treatment. And we had a third category which reported 
nil or negative results. 

These categories were arbitrarily 
selected. We used the 10 years basically because we 
picked that number as generally being considered the 
early establishment period. Beyond 10 years generally 
you reach free to grow. So that number was picked 
completely arbitrarily. 

And I remind you that these categories 
were defined only for the purpose of this particular 
literature review. On the other hand, in the context 
of determining conifer benefit at time of harvest, when 
we use the term long-term there, long-term is usually 
meant to mean at the end of a full rotation. Just keep 
Chat@inemirnia. 

Q. Did you find any studies when you did 
this review that examined the benefit at the time of 
harvest? 

A. No, there aren't any studies looking 
at that that I am aware of and that's because -- for a 
pretty good reason, and Peter Hynard alluded to it 


yesterday when he said that tended stands have not yet 
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completed a full rotation. 

So we haven't been able to collect any 
quantified data of that type, partly because the stands 
aren't old enough yet and also because of a number of 
other reasons that I will be talking to. 

Could I have the next overhead, please. 

THE CHAIRMAN: What was the date, Ms. 
Krishka, going back to when the first tending was, has 
it only been in for some 16, 17 years? 

MS. KRISHKA: Well, use of 2,4-D in 
forestry goes back about 30 years. There were a number 
of parameters that were used to evaluate the response 
in the studies that we looked at. 

MS. MURPHY: 0. Just before you’ go’ on; 
just so I can maybe clear up that last question. How 
long would you have to have between the treatment and 
harvest, would it be 30 years or would it be longer? 

MSeBKRISHKASS A .ceWellvyetoneconifer) the 
rotation period would be anywhere from 60 to 100 years. 

The OFIA had a question about parameters 
used to evaluate crop response in their issues. These 
are the list of the parameters that were considered in 
the studies that I looked at. 

The first paramater that's considered is 


Survival. You recall that's also the first main 
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objective of a cleaning treatment. When you are 
looking at survival it is very important that you know 
what the pre-treatment stocking was on the plantation. 
Without® knowing that, it is pretty*diLticults= toegor back 
in afterwards and determine what your survival rate is 
because you didn't know what you had there before. 

In this case, you need to have a 
representative control area and a treatment area. A 
control area generally would have to be perhaps part of 
the actual treatment area that was reserved and not 
treated. It is very important that the control area be 
the same in every other way to the treated area for it 
to be representative. 

And you might remember yesterday when 
Peter Hynard was showing his slides he showed a photo 
of -- I believe it was a red pine plantation, and he 
had mentioned that they know that they have got a 
pretty good response but they couldn't quantify what 
the benefit was because he didn't have a control area 
COMtreatr1 tbo. 

The second parameter that is very 
frequently measured is height and height is normally 
reported in two ways; either total height from the 
ground to the top of the tree, or annual increment 


which would be the amount of growth -- height growth 
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that was put on in a single year. 

The third parameter would be diameter, 
and this is usually either measured at the root collar, 
at the base of the tree or at breast height. 

The fourth parameter is volume. I will 
be speaking to volume too a little bit more later on. 
Volume can be measured either per stem; that is, 
measuring the volume of an individual tree, or on a per 
area basis. And, in that particular case, VOus.Sorteot 
have to take stocking in mind. To determine volume on 
an area basis, not only do you have to know what the 
volume is for individual trees, but you have to know 
how many trees are growing within the area. 

Again, with volume it is important that 
you know what the pre-treatment volume growth was so 
that you know where -- what you started with to compare 
after the treatment. Volume can vary quite a bit, so 
if you measure volume after a treatment and you find on 
one site the volume rate appears to be much greater on 
one site compared to another, it is important to know 
if there were those types of differences in volume 
growth even before the treatment. 

In other words, the treatment itself 
might not be the only factor that had a play in that 


particular response. Again, it is very important in 
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volume studies to have a control area as well as a 
treated area, a representative control area. 

The final parameter is dominance or crown 
position and this is usually expressed in relative 
terms of the crop tree compared to the competing 
vegetation and it is usually recorded in three 
categories: 

Open growing, and that would be a tree 
that was growing open without competition around it or 
above it; intermediate suppression, that would be a 
tree with some growth perhaps around it or over it, but 
it still does have some openness; and suppressed trees, 
that would be a tree that would be completely 
suppressed by trees growing around and over it. 

Different studies use different 
parameters and you have to take this difference into 
consideration because for a study that looked at one 
parameter and another study that looked at another 
parameter may not be directly comparable, but they can 
be directional. You can start to look at trends, even 
if you can't directly compare to different studies. 

It is important when looking at a 
specific study to note which parameters are being 
measured because some parameters may reflect growth 


response better than others. For example, height is 
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the most common parameter that is measured, partly 
because it is really easy to measure and also because 
it is a useful parameter to look at. 

But in the case of jack Pine, lateral 
Suppression, trees growing around it, may not reduce 
the height growth, but often result in a reduction or a 
Slower diameter growth. 

If you had a jack pine growing on one 
hand and it was being suppressed, it may be growing at 
a certain height. You may have another tree close by 
that is not suppressed, it is growing open, and it may 
be the same height. And you would look at it and you 
would say: Well, here is one tree that's growing open 
and another trees that's growing suppressed and they 
are the same height. You know, it doesn't seem like 
the competition has really caused a problem. 

But if you look a little deeper and you 
measure the diameter, you will very likely find that 
the diameter of the suppressed jack pine is much 
smaller than the diameter of the open growing jack pine 
and this would be reflected in a much greater volume in 
the open growing tree and, in fact, I will show you an 
example of that shortly or tomorrow, depending how far 
I get. 


As I said earlier, volume can be measured 
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by stem or by area. In an interrogatory by Forests for 
Tomorrow they asked for studies showing increased 
volume by area. 

MS. MURPHY: And that was the 
interrogatory we filed, Mr. Chairman, as Exhibit 627 
and it has attached to it a table. 

Q. Did you prepare that table, Ms. 
Krishka? 

MS .:KRISHKA: -A.esYes; Indid-e 

MSPeMURPHYS)  Dethimkwitlwi iene lpeateyou 
will look at that table. Ms. Krishka will be directing 
your attention to a couple of details. 

MS. KRISHKA: Forests for Tomorrow had 
asked us for total yield per hectare and we explained, 
as I think you have already heard, that you can't 
measure total yield per hectare until you actually 
harvest. 

So what we did is we looked at the 
studies that we had examined that had reported volume 
per hectare over various site and study periods, and I 
put those studies together on this table. 

So what you have here is a list of 
different studies that were conducted at different 
times by different people in different places, but they 


all report per cent volume change of treatment compared 
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to control on a volume per hectare basis. 

MS. MURPHY: Q. And was this a review of 
all 116 of the studies? 

MS. KRISHKA: A. Yes. If I can direct 
your attention Lomthessecondecolumn from the right, you 
will see the list of numbers in per cent. 

If you look down that column you will see 
a pretty wide range of results. It shows increases in 
volume anywhere from about 2 per cent to over 600 per 
cent and there are even a few in there that show 
decreases in volume or lower volume growth. This gives 
you some indication of the kind of variation you can 
have on a site and species basis. 

THE CHAIRMAN: What is the reason for the 
decreases; is it maltreatment? 

MS. KRISHKA: Well, actually I was going 
jee Wefan ieke” Veale kslie x 

THE CHAIRMAN: Okay. 

MSS’ KRESHKA ae Okay, I will get “to that. 
If you look, the studies that reported negative results 
are primarily in this one particular report that was 
written by Steniker, 1967. He looked at a variety of 
white spruce plantations in Manitoba and Saskatchewan. 

If you look at the third column from the 


left you will see how old the stand was at the time of 
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treatment and these stands that he was looking at were 
relatively old. Most of them, as I recall, were 
natural stands and they are relatively older than what 
we normally would find that we would clean. 

One can speculate as to the reasons why a 
negative result would occur. Most commonly poor 
response would be a result of the crop trees being 
suppressed for a significant period of time and their 
vigor is just very low, and when they find themselves 
in open condition they are just not prepared to respond 
to the treatment. 

MS. MURPHY: Q. Is the concept you are 
discussing related at all to the concept that Mr. 
Galloway was talking about earlier when he said you 
have to assess the health of the crop trees and 
determine whether treatment is likely to make the 
Situation worse or, in fact, give you enough of a 
benefit? 

MS) KRISHKAIe] Ame Yes) exactlys) And iein 
fact, in Mr. Galloway's statement of evidence he spoke 
about white spruce specifically tending to have this 
problem. Sometimes when white spruce is suppressed for 
a long time and then it's released, it is not able to 
respond, in fact, it may result in some detrimental 


results. 
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On the other hand, you will notice that 
in the same study -- at the bottom of the list there is 
a study that shows over 350 per cent increase in volume 
and that was, you know, a pretty advanced stand when it 
was cleaned and, in that particular case, what that 
shows you is that you are not restricted from having a 
good response just because the stand is older, you can 
still have a good response. [It really depends on the 
situation, condition and the vigor of the trees. 

THE CHAIRMAN: I am just curious - 
nothing really hinges on it - but why, when you treat 
something and you free it from some competition, if you 
haven't killed it by applying the herbicide or retarded 
its growth, why wouldn't it just respond the same way 
as if it were untreated? 

In other words, why would you get a 
negative response unless you misapplied the treatment 
in some way? If you just opened up the competition, 
released it from its competition, why would it not grow 
at the normal rate? 

MS. KRISHKA: Well, firstly, if the 
problem with response or the negative growth was a 
result of the herbicide, there are a number of ways 
that you would clearly be able to see and explain. If 


the effect was because of herbicide damage, you would 
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be able to identify herbicide damage. 

The reason why -- 

THE CHAIRMAN: I can understand that, 
that response, but what I am saying is: If there 
wasn't any herbicide damage-- 

MS *KRISHKA>: ‘Thats rigner 

THE CHAIRMAN: --and really what you are 
doing is clearing out some of the competition, why 
would you end up with a negative response? 

MS. KRISHKA: Well, it is interesting, 
and there is a fair bit of work that has been on this 
and it really has to do with tree physiology. 

But in the case of jack pine, for 
example, studies have been done and they have actually 
been able to identify that the needles, after a certain 
period of time growing under suppression, adapt to the 
Shade situation. 

And when they find themselves suddenly in 
open growth conditions, the needles which have adapted 
to the shade can't respond, and sometimes the response 
is delayed because you would have to wait for normal 
leaf -- normally for those needles to be shed and the 
new needles to grow. 

THE CHAIRMAN: That's a good answer, it 


actually makes sense. 
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MS. KRISHKA: Thank you. 

MR. HYNARD: I can think of other cases 
too, Mr. Chairman, where you get a negative response to 
a tending treatment and I am thinking of red pine 
Plantations in which the thinning is delayed to the 
point where the trees have very small crowns and very 
long spinly stems, and a thinning conducted too late 
will result in stem damage through ice and wind to the 
residual stand. So that you can get tremendous losses 
following a tending treatment that is too heavy too 
late. 

THE CHAIRMAN: Thank you. 

Ms SeMURPHY > S/O .eerse there "a -difference jas 
the trees get older with the amount of volume that they 
will be putting on in any year in the normal course? 

Do they start to decline at some stage? 

MR. HYNARD: A. The volume added per 
tree? 

Q. Mm-hmm. 

A. Well, yes, yes, that's certainly 
true: 

Q. So one would have to know what the 
normal rate was for these trees in the untended area as 
well if one were to determine whether that decline was 


happening in the untended area as well as in the 
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treated area? 


A. Yes, that's why Ms. Krishka mentioned 
the need for control areas. 

MS. KRISHKA: A. I would like you to 
take a look at a study at the very bottom of the page 
that was reported by Wilcox, 1979. That was the same 
stand that I understand the Board viewed on your recent 
site visit near the Bonner Seed Tree Centre, or Tree 
Improvement Centre,.i°- am sorry. 

This study was done 10 years ago. It 
recorded the volume growth on those stands at that 
time, 28 years -- when the stand was 28 years old. At 
that time the volume per hectare was almost 150 per 
cent greater on the treated area than on the untreated 
area. 

What I would like you to do is just, you 
know, run your eye down that second column to the left 
and what I hope you will observe is that generally you 
can say that there are significant increases in volume 
per hectare in these studies and what they show us is a 
general trend. 

Although the studies may not be directly 
comparable, they do show a trend and give us some 
direction as to what we can expect as a result of 


cleaning treatments. And again I will remind you that 
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these studies were both chemical and manual cleaning. 

One last point. It might be interesting 
to note that that particular study that was done in 
the -- near the Bonner Tree Improvement Centre that you 
observed was a result of -- the treatment had been 
manually cleaned at least four times. 

So if you look at these manual treated 
areas and you see quite good responses or quite good 
benefits in volume as a result of manual cleaning and 
you look at the chemical ones and say: Well, those 
aren't too bad either, what is the difference? The 
difference, in some cases, are the multiple treatments 
that were done in the manual treated areas. 

You will recall that I had said that 
there was a category that was classified as nil or 
negative and I expect that people would be interested 
to know why some of the studies reported nil or 
negative results. So I would like to explain that just 
briefly. 

When you look at scientific literature 
you have to understand the reason for doing the study 
or specifically: What was the study objectives. 

Can I have the next overhead? 

There are some study objectives that are 


specific to herbicides, and Dr. Campbell has alluded to 


Farr & Associates Reporting, Inc. 


24 


25 


Churcher,Iskra,Galloway, 18247 
Campbell,Buss,Hynard, 

Krishka 

dr ex (Murphy) 


this in his discussion. There are two common 
objectives to herbicide studies; one being to identify 
what the optimum application rates are; and, secondly, 
to identify what the optimum timing for application is. 

Now, if you recall, I had said earlier 
that there are a couple of ways of measuring 
effectiveness, there is efficacy and there is 
effectiveness. These studies look at efficacy 
specifically. What they are looking at is they are 
measuring the direct rather than the indirect effects. 

The purpose of rate studies are to 
determine tolerance limits for crop trees and to 
determine maximum efficacy levels for competition 
control. The objective is to determine optimum 
operational application rates. 


The purpose of timing studies are to 


determine optimum spray windows - I believe Dr. 
Campbell used that term earlier - and in reply to Mr. 
Martel's question what he said -- or I will explain 


what I am talking about just to clarify it. 

In this case we are talking about 
spraying window, the timing in which you can spray 
where you will not damage your crop tree; that is, the 
crop tree has stopped growing at that point, but your 


competing vegetation is still actively growing, 
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therefore, you can control it. 

The objective again here is to determine 
what the optimum operational spray windows are; that 
is, the optimum timing of application. In both cases, 
what you are doing is testing limits and negative 
results usually occur when you are trying to test your 
limits. 

Most of the studies in this literature 
review which reported-nil or negative results were 
Studies of this nature; that is, they were either rate 
or timing studies. | 

The reason that these studies are useful 
for managers is that when you are undertaking 
operations, you are concerned mostly about four things: 

First of all, you want to use the minimum 
amount of herbicide necessary and that would be for 
economic reasons, operational reasons, environmental 
Leasons: sthats. is) you ;domnot wantictostse any more than 
necessary. 

Secondly, you want to maximize efficacy, 
so that you can meet your management objectives. 

Thirdly, you want to minimize crop 
damage, you don't want to harm the trees that you were 
trying to tend. 


And, finally, you want to select rates 
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and timing within the labeled parameters because you 
know that you must work within the legal registered 
label rates and timing. 

So that is the main reason for doing 
these types of rates and timing studies. Essentially, 
what you can achieve by doing them is, timing and rate 
studies will help to refine and optimize herbicide 
application under certain growing conditions. 

Those particular studies I have just 
described looked at efficacy. There are other studies 
that have specifically looked at effectiveness; that 
is, the indirect effects. There are other important 
factors that you have to consider when you are looking 
at effectiveness studies. 

Could I have the next overhead? 

There are a number of factors affecting 
study results. One thing you have to consider when you 
are looking at a study is what was the term or duration 
of the study; that is, how long did they continue the 
Studyror. 

Secondly, you want to know whether the 
time of the post-treatment assessment; that is, when 
did the assessment begin subsequent to the cleaning 
Creatment. 


Thirdly, you want to know about competing 
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Species and their recovery time; you want to identify 
What species is present and how long did it take for 
the species to regrow or return to the site. This will 
vary. For example, apts Fe aspen return quickly to a 
site usually depending on the treatment. Other species 
will return but perhaps at a slower rate. 

The fourth item you would want to 
consider is conifer cross-species and response time. 
Again, you want to identify what your species is and 
how long did it take for the species to respond to the 
release treatment. This will vary also within species 
or between species. Jack pine and black spruce usually 
respond fairly quickly to a release treatment and, as 
we previously discussed, white spruce often respond 
slower. 

therecis¢a’ particulanesstudy that is 
reported in my statement of evidence by Richardson in 
1979. He went into a jack pine and black spruce 
plantation two years after a cleaning treatment and he 
saw no difference between the treated and the control 
area. He went back two years later, which was four 
years after the treatment, and he recorded significant 
increases in height growth in the treated area. 

A fifth factor is the parameters used to 


measure effect and we have already gone through the 
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list of parameters. 

And finally you would want to consider 
the number of treatments. And again I explained why, 
particularly when considering manual treatments, and 
note the Bonner Tree Improvement Centre Site. 

For herbicide treatments there is a 
couple of other things you should also consider. You 
want to consider what the mode of action of the 
herbicide was; that is, *isiit foliar or is it soil 
active, and Dr. Campbell has described that. And, 
finally, what herbicide application rates and timing 
were. 

The point is that you cannot assess a 
study or take two and compare them without examining 
and knowing what these factors were and accounting for 
them. Knowing these factors you can compare some 
studies and you can generally observe trends. Because 
the factors are complex and the time of rotation is 
very long, we interpret fairly conservatively, and I 
would ask you to just take another look at this table 
that we had. 

You will note that there is a study that 
reports an increase in volume per hectare to be over 
630 per cent. Well, if we took that and we 


extrapolated and said: Well, okay, it put on 630 per 
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cent volume in this amount of time, it's just going to 
keep growing at that rate. Well, when it comes to 
rotation, there is going to be a pretty happy forester 
somewhere. 

We are pretty certain that that is not 
the case. In fact Peter Hynard just explained that we 
know that volume rate does drop off at a certain point 
in time, so we do tend to interpret these results 
conservatively knowing that we are not expecting these 
growth rates to continue at the same rate. 

So these types of studies, although you 
may not be able to compare study A directly with -- 
study B and take the results from study A and apply 
them everywhere, they do give you a general direction 
of where things are headed. 

We were able to draw certain conclusions 
from the studies that we reviewed. I don't intend to 
go through or lead you through the 116 studies that we 
looked at, they are all listed in my statement of 
evidence, and I.went into a-little bit. of detail of a 
certain number of them. Instead, I will just simply 
describe the basic conclusions that we have drawn from 
this literature review. 

Next overhead? 


Our first conclusion was that short-term 
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results of cleaning are documented and positive and you 
have seen a small sample of that in the table I showed 
you and we observed the same trends in the remaining 
studies. 

Secondly, we concluded that long-term 
benefits are expected as a result of increased early 
survival. And early gains in stem and stand volume are 
expected to be realized at time of harvest. 

There was an issue that was raised by 
Ministry of Environment as to whether our database was 
adequate to determine effectiveness of silvicultural 
investments in regeneration. It is my view that the 
studies that we reviewed here gave a pretty strong 
indication that in fact there is a benefit and that the 
database that we have is adequate. It may not be as 
good as it could®be, but "itecertainivy = isetair ly 
conclusive. 

I had stated the third conclusion is 
early gains in stem and stand volume are expected to be 
realized at time of harvest, that would be through 
reduced rotation and/or increased yield. We think that 
it's kind of logical to assume increased yield if, for 
nothing else, but through increased survival. 

So I told yield would be volume per 


hectare and that would be a function of both the 
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increase of volume per stem and the number of stems in 
the area. However, the short-term results cannot be 
directly extrapolated to long-term results because the 
relationships may not be linear. 

The problem is that there is a lack of 
scientific certainty re quantification of long-term 
conifer benefit. Qualitatively we can be fairly 
confident of the benefit under certain conditions? but 
we are not able to quantify it: and that is because the 
data -- the data is lacking because there are few 
tended plantations, if any, that have reached an end of 
rotation at this time. 

I would like to just show you a few 
slides to show you the kind of results that I have 
observed and -- 

MS. MURPHY: And I would suggest at this 
point that Ms. Krishka take the last few minutes to 
show us a few, it's four I believe, slides that 
describe some of the results on these studies and then 
I think that would be a good time to retire for the 
day. 

THE CHAIRMAN: Very well. 

MS. KRISHKA: There were some questions 
about what data was available in Ontario with regards 


to conifer response. There are a number of studies in 
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Ontario and I will show you two of them that I was 
involved with. This is on page 9 of one of the reports 
I believe. Exhibit 628. 

MS. MURPHY: Q. I believe -- all right. 
This is the report that deals with Manitouwadge? 

MS*® "KREISHKA® “A-eelhat Searicote 

Oo Andeit Ss in ExhabDiteczcceanarcne 
diagram that you are showing us now is on page 9? 

A. That's right. This was a study that 
was conducted in Manitouwadage, Ontario in Terrace bay 
District. We looked at three different plantations, 
two white spruce plantations and one black spruce 
plantation and we assessed each one three years after a 
tending -- a cleaning treatment using 2,4-D. 

This particular table shows relative 
dominance of spruce crop trees under control in 2,4-D 
treated conditions two years after tending. 

If you look at the three columns down the 
left side of each graph they represent trees growing 
under controlled conditions. 

Q. That is in the controll area? 

A. Iam sorry, in the control area. The 
three bars down each side represent trees growing in 
the control area; the three bars on the right side 


represent trees growing in the treatment area. 
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Trees that are growing in these clear 
bars are suppressed; in the cross-hatched bars are 
intermediate growing and, in the clear bars, they are 
open growing. 

If you observe the far right of each box 
you will see a very tall clear box which represents 
trees growing under open grown conditions. The vast 
Majority of trees in each plantation in the treated 
areas were all growing under open grown conditions. 

Q. Now, when you discuss the different 
parameters that are used in these studies, one of them 
you described was dominance or crown position. Is that 
what this particular part of your study is about? 

| AeeeveSe ti Seee nathes control. areca ,m vou 
look and you can see that most of the trees in the 
control areas in all three plantations were growing in 
Suppressed and intermediate suppressed conditions. 
This next graph is in the same study area. 

Q. What page is that one? 

A. This is on page 16. 

THE CHAIRMAN: Just going back to the 
lastsone. I take it that the two boxes on the right, 
suppressed and intermediate where, as the result of the 
treatment, they virtually disappear; is that what that 


shows? 
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MS. KRISHKA: Yes. Basically what it 
shows is that three years after the treatment the crop 
trees are grown under open grown conditions, they are 
not being overtopped by competing vegetation. 

MS. MURPHY: Q. And the number of trees 
that are being assessed in the control area and in the 
treatment area, is it possible to tell that from this 
diagram? 

MS. KRISHKA: A. Oh yes. The value -- 
the number values that are written there is the size of 


the sample, the total number of trees that were 


measured in that area. 


So in that particular case I believe it 
says N equals 129, means 129 trees -- total number of 
trees were measured in the treatment area. 

Q. So then just to make it clear, the 
idea is that looking at the top one, just as an 
example, on the left-hand side we see three boxes and 
it is showing us that of 115 tree assessed, the 
substantial majority of them were either... 

A. SLOP CNCEe Control sareaw 

QO. Yes. 

A. They were either suppressed; that is, 
in*the white box and it's about 55 per cent of the 


trees were growing under suppressed conditions. 
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THE CHAIRMAN: And these were all the 
crop trees; right? 

MS. KRISHKA: Yes, these are all crop 
trees. In that particular case it's black spruce. 30 
per cent of the trees in the control area were growing 
under intermediate suppression, and only about 10 per 
cent of the trees were growing in open grown condition. 

MS. MURPHY: As compared to the other 
Side of the graph. 

THE CHAIRMAN: And then you tended then. 
You are looking at the same trees-- 

MS. KRISHKA: Exactly. 

THE CHAIRMAN: --and saying that very few 
of them are suppressed or intermediate, most of them 
are open of the same 129 trees -- roughly the same 
number of trees. Is that what you are saying? 

MS ehh OHKAceM hatese correcta ‘The 
control area was established within the same plantation 
in the same area and other than the fact that the 
control area was not treated, everything else was the 
same. Again, we are in the same study area, the same 
plots. 

MS. MURPHY: Just a second, before you go 
One 


THE CHAIRMAN: imdon’t know 1£ we are 
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confused, but they are not the same trees because on 
one side you are looking at the controlled trees and on 
the other side you are looking at the treated. 

MS. KRISHKA: It's a different 
population. In the control area in this plantation we 
measured 115 trees in those plots; in another area that 
was treated, we measured other trees. In that case the 
sample was 129 trees. 

THE CHAIRMAN: ‘Different trees? 

MS. KRISHKA: Different trees. 

THE CHATRMAN? “Okay, got. wt. 

MS® KRISHKAs> Sorry, 11 2 wasn .teclear. 

THE CHAIRMAN: No, no, we get unclear 
probably at this time of day. 

MR. MARTEL: And the growth rate was -- 
are you measuring that at all; no? 

MS. MURPHY: That's in another one of the 
tables in the same study that we will be looking at in 
one minute. 

The parameter that is being measured in 
this particular set of data is the relative dominance 
and I believe Ms. Krishka is going to show you the 
results of data measuring two other parameters in the 
same study. 


Q. Just one other question about this 


Farr & Associates Reporting, Inc. 


Churcher, Iskra,Galloway, 18260 


Campbell,Buss,Hynard, 
Krishka 
dr ex (Murphy) 


particular graph. If an assessment had been made of 
the areas that are now in the treatment area -- if an 
assessment had been made of that area and the Conuene. 
area prior to treatment, would they have been -- would 
the trees in those areas have been in Similar 
conditions? 

MS. KRISHKA:s. Alt would Say that, yes, 
you would have to assume that. Although we didn't go 
in and establish these plots prior to the control 
treatment, given the fact that the control was 
established under similar conditions in the same 
plantation, we would assume that, yes, they were 
growing under basically the same dominance condition. 

We also can I think safely assume that 
the treated trees prior to treatment were suppressed 
otherwise they would not have been treated. 

MS. MURPHY: Mr. Chairman, may I make a 
suggestion? 

THE CHAIRMAN: Yes. 

MS.. MURPHY:..it is a.little late in the 
day and it is a little hard slogging through this kind 
OfSChiingsatethisetimemotaday smelt might also be easier 
for people to follow it if they have had an opportunity 
to look at these things over the evening. 


THE CHAIRMAN: Okay. 
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MS. MURPHY: I might suggest that there 
is one other page -- one other graph that you might 
want to look at before tomorrow and it's on page... 

MS. KRISHKA: Page 13. 

MS weMURPHY<) | Page elo. =SOmitietLuTs 
particular study, this Exhibit’ 628, "Mss ekKrisnkamwi. bape 
looking at graphs on page 9, 13, and...? 

MS. KRISHKA: EG. 

MS® "“MURPHY> 16%" Andein thesother ?srudy, 
Exhibit 629, she will be asking you to look at graphs 
that are on page 10. It might be easier to follow if 
we look at them over the evening and start that in the 
morning. 

THE CHAIRMAN: It's almost as much fun as 
Di OSDoOrn "Ss" SctulLce 

MS. MURPHY: We will have to bring in 
some demonstrative evidence. 

THE CHAIRMAN: Okay. Thank you. We will 
adjourn until nine o'clock tomorrow morning. 
---Whereupon the hearing adjourned at 5:30 p.m., to be 


reconvened on Wednesday, June, 7th, 1989, commencing 
at 9:00 a.m. 
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